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GI K Goldsmith, Prest & Ringwall, Inc.

Memorandum

To: Roland Bartl, Director of Planning and Kristen Guichard
Assistant Town Planner

From: Bruce Ringwall
Date: August 7, 2014 (revised)
Subject: FAR for Acton Crossroads, 231 Main Street

Copy: GPR file 121072, Joseph Berman, COO, Sherrill Gould, Esq., Brian Levey, Esq.

GPR has discussed the proposal for Acton Crossroads to sell Lot B-3 to their abutter E & A

Northeast Limited Partnership (Edens) with you in the past. One of your concerns was the

remaining land of Acton Crossroads must meet all current zoning so as to not create a non-
conformant zoning issue. The recent ANR plan prepared by GPR and endorsed by Roland

was submitted to create Parcel X to create the necessary setback from the access driveway
pavement to the property line.

The other main issue was to show compliance with the FAR once Lot B-3 is sold to Edens.
Acton Crossroads supplied GPR with stairways and elevator wells, and building service areas
for the three levels of the facility. This revised number does not include any hall ways or
bathrooms. This is just service areas stair and elevator wells. These spaces totaled 4,413
square feet. The tables below indicate the Developable Site Area Computation and the FAR
Computation based upon the recent surveys and alternatively based upon Assessor’s
Information.

DEVELOPABLE SITE AREA COMPUTATION

Lot Area 157,726
Less Lot B-3 -22,433
Plus new Parcel X 443
Available Lot Area 135,736
Wetland Area 13,691
Flood Plain District Area 0
Zoning District Other than Principal 0
Use Area
Area within an Access easement 0
Developable Site Area 122,045

CIVIL & STRUCTURAL ENGINEERING - LAND PLANNING - LAND SURVEYING
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GI K Goldsmith, Prest & Ringwall, Inc.

SITE FLOOR AREA RATIO (FAR) COMPUTATION

Gross Floor Area (from Assessor's Card) 28,468 sf
Total Service areas electric etc., elevator and stair
wells 4,413 sf
Developable Site Area 122,045 sf
FAR 0.197
..... Or —————
from CAD footprint 1 Floor 1,157 sf
(assuming 1ft exterior walls) 2 Floors 2,772 sf
3 Floors 6,913 sf
27,440 sf
Total Service areas electric etc., elevator and stair
wells 4,413 sf
Developable Site Area 122,045 sf
FAR 0.189

Both methods have the FAR below the 0.20 for Kelley’s Corner District as required in Section
5.6 of the Acton Zoning Bylaw.

CIVIL & STRUCTURAL ENGINEERING - LAND PLANNING - LAND SURVEYING

39 Main Street, Suite 301, Ayer, MA 01432 . Phone (978) 772-1590 - Fax (978) 772-1591
- Www.gpr-inc.com
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DRB Memorandum

Date: 16 July 2014

Project Location: 267 Great Road, Acton, MA

Package Reviewed:
Stamski and McNary, Inc

Site Plan for Acton Management Inc. 267 Great Road, Date: June 27, 2014
Existing Conditions Plan
Grading and Drainage Plan
Layout Plan
Construction Details (didn't review)
Landscape Plan

Drawings from Website reviewed:
Architect - EJ Rempelakis
Building
Plans- Section A-A - No Date
Elevations - No Date
Floor Plan - No Date
Right & Left Side Elevation - No Date

Proponent Representatives in attendance:
none

DRB Members in Attendance:
Holly Ben-Joseph (HBJ)(Landscape Architect); Peter Darlow (PD)(Architect); David Honn (DH)(Architect)

Date of DRB Review: 07-16-2014

The DRB met on the above date to review the drawings. The project is a new office building with parking on a lot
with an existing single family home. It is located across Great Road from the Donelans shopping center and adjacent
to another small commercial plaza to the west, and a 40B housing project to its east side. The property is shaped
like an 'L, and a portion of the property lays within a wetland setback. The majority of the proposed development
is located closest to Great Road, with the other heavily vegetated area being left undisturbed. The building is facing
the road and parking is set to the side and back of the building.

The Design Review Board has the following comments:
Site Comments:
»  The site plan works well, with most of the development closest to Great Road, and the vegetated area
being left in its natural state.
» Itis difficult to determine from the drawings if the existing residential building is to remain; there is no
demolition plan that shows this, and there seems to be no access drive to the existing back building.

Design Review Board Project Memo July 16, 2014
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The plans submitted show conflicting information - the Grading Plan shows access via the new
parking lot and the Planting Plan does not show access.

» The Design Review Board believes the site-plan works well and follows DRB Guidelines - the
building is the prominent feature from the street and parking is tucked to the side and back of the
building.

» The number of parking spaces is reasonable for the size of the office building.

e The DRB suggests using a material such as concrete or pavers for the walk to the building rather than
an asphalt path - this would upgrade the look and quality of the pedestrian entrance to the building.

o There is an existing 18" Maple on site and it is not clear if the intent is to save this tree. On the
Landscape Plan the 18" maple is shown in a planting island within the parking, on the Grading Plan,
the Maple is removed for the parking lot drive. The DRB highly recommends adjusting the parking
layout to keep this existing mature tree.

+ The DRB suggests using a different tree other than Flowering Pear along the access drive for several
reasons: 1) it is weak wooded and limbs splinter; 2) it has become an unofficial invasive plant; 3)its
fragrance is offensive to many.

o The DRB recommends replacing Rugosa Rose with another flowering shrub since this plant is now an
official invasive plant.

« The DRB suggests to add an outdoor seating area near the building for employees; for instance at the
front or east side of the building.

« There is no North Arrow on the plans.

e What type of lighting fixtures will be used?

e  Will there be any signage and if so, where?

Building Comments:

» In general, the architecture design is acceptable, thought notably very simple; the quoins on the
building corners over the brick is a nice detail.

o The DRB suggests more money and design effort could be invested in a proportionately stronger
entrance porch and decorative treatment at the entrance doors.

» The DRB suggests flipping the building to also point out that by doing so the office windows on the
end of the building would than face toward Great Road.

In general, the DRB had a favorable opinion of the project and will support moving forward with the project if the
following suggestions are incorporated into the plans.

Respectfully Submitted,

Design Review Board

Design Review Board Project Memo  April 16, 2014
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TOWN OF ACTON
Health Department
472 Main Street
Acton, Massachusetts, 01720
Telephone (978) 929-6632
Fax (978) 929-6340

July 16, 2014

To:  Cheryl Frazier
From: Evan Carloni, Health Department
Re: SPSP #07-03-14-451 267 Great Road

After reviewing the proposed plan for 267 Great Road, the Acton Health Department has
the following comments:

- What is the plan for existing house on the property? Is it staying or being
removed?

- Ifthe house is staying, where is the current septic system located? We do not have
currently have record of this.

- We currently do not have an approved septic plan for the new office building,
which will be needed.

- Additional soil testing will be required for the septic plan since we will need two
deep holes and a percolation test located in the area of primary leaching field and
two deep holes and a percolation test in the area of a reserve leaching field

- This area is in a Zone 2 and Zone 3 so Article 11 and Article 16 of the Acton
Board of Health Rules and Regulations must be followed. Any construction in
these zones must be approved by the Acton Board of Health, requiring a meeting.

- There is also a possibility of the need for a storm water discharge permit from the
Health Department depending on the final grading of the property

Please feel free to contact me with any questions you may have.
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ACTON MUNICIPAL PROPERTIES DEPARTMENT

INTERDEPARTMENTAL COMMUNICATION

To: Planning Department Date.‘~ July 18,2014
From: Dean A. Charter, Municipal Properties Director
Subject: Review of SPSP # 07-03-14-451, 267 Great Road

I have reviewed the plans on file for the above noted Site Plan, and am familiar with the site. I believe the
landscape plan, dated June 3, 2014, is adequate and appropriate.
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Stamski and McNary, Inc.

Engineering - Planning — Surveying

1000 Main Street Acton, MA 01720 (978) 263-8585

Site Plan Special Permit
Application

for

267 Great Road
Map E-5, Parcel 13
Acton, MA 01720

Applicant: Acton Management, Inc.
69 Great Road
Acton, MA 01720

Date:; June 27, 2014

SM-4860
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STAMSKI AND MCNARY, INC.
1000 Main Street
Acton, Massachusetts 01720
(978) 263-8585

FAX (978) 263-9883
JOSEPH MARCH, PE., PLS.
GEORGE DIMAKARAKOS, P.E.

July 3,2014

Acton Town Clerk

472 Main Street

Acton, MA 01720

Re: 267 Great Road

Dear Town Clerk,

On behalf of our client, Acton Management, Inc., we hereby submit the enclosed information for

a Site Plan Special Permit pursuant to the Board of Selectmen’s Rules and Regulations for Site
Plan Special Permits and the Town of Acton Zoning Bylaw for the referenced site.

Very truly yours,

Stamski and McNary, Inc.

T Py
ames Melvin, ELT.

@r ¢ Dimukarakos, P.E.

ENGINEERING PLANNING SURVEYING



STAMSKI AND MCNARY, INC.
1000 Main Street
Acton, Massachusetts 01720
(978) 263-8585
FAX (978) 263-9883

JOSEPH MARCH, PE,, PLS.
GEORGE DIMAKARAKOS, PE.

July 3, 2014

Acton Board of Selectmen

472 Main Street

Acton, MA 01720

Re: 267 Great Road

Members of the Board,

On behalf of our client, Acton Management, Inc., we hereby submit the enclosed information for
a Site Plan Special Permit pursuant to the Board of Selectmen’s Rules and Regulations Jor Site
Plan Special Permits and the Town of Acton Zoning Bylaw for the referenced site.

Very truly yours,

Stamski and McNary, Inc.

w4

es Melvin, E.IT.

rge Dimakarakos, P.E.

ENGINEERING PLANNING SURVEYING



3.1
APPLICATION
FOR A
SITE PLAN SPECIAL PERMIT



Appendix B

TOWN OF ACTON
APPLICATION FOR SITE PLAN SPECIAL PERMIT

For
Under Zoning Bylaw Section

Refer to the "Rules and Regulations for Site Plan Special Permits" available from the Building
Department or the Planning Department for details on the information and fees required for this
application. Contact the Planning Department at 978-929-6631 or Building Department at 978-
929-6633 with any questions concerning the Rules. Incomplete applications may be denied.

Please type or print your application.

1. Location and Street Address of Site_267 GreatRoad

2. Applicant’s Name _Acton Managsment, inc.
Address 69 Great Road, Acton, MA 1720

Telephone Email

3. Record Owner’s Name
Address
Telephone Email

4, Town Atlas Map(s)/Parcel Number(s) Map E-5, Parcel 13

5. Zoning District (s) of Parcel(s) _Limited Business, Groundwater Protection Zone 24 3

If any site plans have been filed previously for this site give file numbers:

The undersigned hereby apply to the Board of Selectmen for a public hearing and a site plan special permit under
Section 10.4 of the Zoning Bylaw approving the attached site plan.

The undersigned hereby certify that the information on this application and plans submitted herewith is correct, and
that all applicable provisions of Statutes, Regulations, and Bylaws will be complied with. The above is subscribed to
and executed by the undersigned under the penalties of perjury in accordance with Section 1-A of Chapter 268,
Genera| Laws of the Commonwezltll\‘of Massachus&tts, j

s/e/i4

“S‘ﬁ?-’ o
Daté

¥

-

Signature%?éﬁtidner(s) ! " Signature of Petitioner(s)

RECORD OWNER'S KNOWLEDGE AND CONSENT
| hereby assert that I have knowledge of and give my consent to the application presented above.

Date Signature of Record Owner(s) Signature of Record Owner(s)

Site Plan Special Permir Rules & Regulations Page 23



3.2
CERTIFIED ABUTTERS LIST



80O SI0SSBSSY UOY

vLOZHV LIV Uoyos Aoy

9/L10 YN ‘fangpng 98810 VIN 'PIONSOM SL/10 YIN ‘MOl LPLLO YN ‘alsiLeD
09¥10 VIN 'Uoi3 TrL10 VIN ‘Pi00uU0D ¥SLL0 VN ‘Pieukely 62210 YIN ‘UBnologxog

:SNMOJL ONIMOTIOH 3H1 NI TIVH NMOL ‘QdvOog ONINNVId
FHL OL LN3S 39 LSNIN SLINY3d TVIOIdS 11TV ¥O4 S3DILON ONIRVIH

"18|| X} eiqeoydde jusoal Jsow ey} uo seadde Aay) se jje sulj Auadoud
8y} J0 189} paipuny 331y} LIYUM SI9}INGE ayj 0) Siajinge pue Aem Jo jaalls ajeaud Jo signd Aue uo alisoddo Ajjoalip pue| Jo SJSUMO pue SiaNgy

0€/10 YN ‘a¥04Qa39 £€6¢ X004 0Od 1SNYUL ALVAY 3AIINTIAL J31sNdL L LH397V 11322184 ad Lv3d9 6.2 8-63
09vZ0 YN ‘ITTIIANOLMIN 1S VGVAIN LLZ OTTALIVIY ¥V 7134 ay Lv3ayo ss2 L83
0210 YN 'NOLOY ANV H3ddINS AQVY1 0L "J0SSY SHANMOINOH SIWHVL TTIH AYYIIMYHLS N1 Y3ddNS AQY L bi-pi-63

ZrZ10 VIN 'QHOONOD SZ-93# DS TINNOWYA 21 LIWOIN ALYIJOYd INIdIV 0/0 ¥l 3IVIS3 VL3 SALVIOOSSY vLT @ LY3Yo vic b-41-63
ZrL10 VA 'HOONOD ST-83# DS THANOWYA 74 LWOW AL¥3d0¥d INIdTY 070 1SNYL 31ViS3 TV3H D0SSY vL2 ad Lvado 9.¢ SL-v3
02210 YN 'NOLOV 0y Lv349 68¢ 071 NOLOV QHOASWIZHD JLVOIML ITIAINVAWVD ay Lv3yo 682 G-63

0210 YW ‘NOLOV N1 131498vO | SO939 OMI3M S9939d MIJANY N7 131d8V9 L 8L-63

0€.10 VW ‘ad04Q38 £6€ X04 Od 1SNYL ALVEY JanNTI3L JALSNYL LH3FTY 1322184 ay Lv3yd9 6.2 ¥L-63
0Z.10 VIN ‘NOLOV 0S€2 X08 Od 1SNYLMNS 331SNYL d NIHdILS OHIABNITLS ad 1v3yo LiC cl-e3

02,10 YIN 'NOLOV QY LVIHO Z2LZ.SNYL ALTVIH SHILSIS IIHHL F3LSNYL TNVHLYNOL NYIWIIM QY 1v3yo 2.2 L-63

0TL10 YW ‘NOLOV ay Lv3ado 09¢ 011 TIONM ©O09OVYN ay Lv3yo ez LZ-¥3

diz 18 [ T%e) sselppy Dulliel 2UMQ-0D 1BUMQO uoneso  qj |edied

€193 Q'] 18died
Q¥ LV3HO 292 'sna07

J0SSassy
us|INAW uBug

0v£9-626 (8.6) x4
1299-626 (8/6) suoydate
0Z.L0 VI ‘uopy
jeang ulep z.y
Uojly JO UMo |




3.3 USE DESCRIPTION

The existing use of the site is SINGLE FAMILY DWELLING. The proposed use of the site is
for OFFICE.

There will be no storage, generation or use of hazardous materials or wastes on the site.

3.4 OTHER PERMITS AND VARIANCES

PERMITTING BODY REQUIRED
Acton Board of Health Disposal Works Construction Permit
Aquifer Permit

Acton Conservation Commission  Order of Conditions (Acton Wetland Bylaw)
Mass Highway Curb Cut Permit

EPA NPDES Construction General Permit
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267 Great Road, Acton, MA 01720

Property Address:

Bk: 59933 Pg: 547
Total Pages = 2

Hitmciary Beed

NANCY K. BERNIER, EXECUTOR OF THE WILL OF JOHN
. C KIMBALL, JR.,, late of Acton, Middlesex County,
Massachusetts, Middlesex County Probate Docket No. 11P4951EA,

under Power of Sale which power is conferred by the Will of the
Deceased Owner, with Fiduciary covenants

for consideration paid and in full consideration of

FOUR HUNDRED FIFTY THOUSAND AND  00/100
($450,000.00) DOLLARS

grant to SPS-ACTON, LLC, a Massachusetts limited liability

company with a principal office ¢/o Acton Management, Inc., 69 Great For Registry Use
Road, Acton, Massachusetts 01720

A certain parcel of land, with the building(s) and improvements thereon, situated in Acton, on the

Easterly side of the State Highway leading from Concord to Littleton, bounded and described as
follows:

BEGINNING at the Northwesterly corner thereof at land now or formerly of E.A. Mayell and said
State Highway and running

THENCE by a stone wall by said land now or formerly of said Mayell SOUTH 78° 34’ EAST two
hundred thirty-seven and 507100 (237.50) feet and by a stone wall NORTH 11° 56’ EAST three
hundred and sixteen (316) feet to a comner of stone walls at land of Baxter, hereinafter mentioned;

THENCE by land of said Baxter by a stone wall SOUTH 67° 34’ EAST one hundred forty and 5/10

€140.5) feet and SOUTH 11° 56° WEST four hundred eighty-four and 75/100 (484.75) feet to a bound
at land now or formerly of Ellice;

THENCE by said State Highway NORTH 4° 44’ EAST one hundred seventeen and 8/10 (117.8) feet to
the corner first mentioned;

CONTAINING two and 25/100 (2.25) acres, more or less.

See plan of land in Acton surveyed for Alpheus T. Baxter by Horace F. Tuttle, May 20, 1933, recorded
with Middlesex South District Registry of Deeds with deed of Alpheus T. Baxter, dated June 15, 1933,

recorded with said Deeds in Book 5726, Page 397, these being all of the premises described in said
deed.

Subject to easements, rights, restrictions and covenants of record if they affect the locus and are in full
force and effect, expressly not intending nor meaning to extend the same in the event that they have
expired by operation of law or otherwise.

Meaning and intending to convey the same premises as conveyed by virtue of deed of John A. Kimball
and Alice W. Kimball to John A. C. Kimball, Jr. dated May 1, 1968, and recorded with the Middlesex
South District Registry of Deeds at Book 11798, Page 633. John A. C. Kimball, Jr. died on August 9,
2011, See Middlesex Probate Docket No. 11P4851EA.

e e N e e e et B —

267 GREAT ROAD, ACTON, MA Pagel
FIDUCIARY DEED



 Bk: 58933 Pg: 548

Witness my hand and seal this _\{Z day of September, 2012.

Haveey & Lfonin

Nancy K/ Bernier, Executrix of the
Will of John A. C. Kimball, Jr.

COMMONWEALTH OF MASSACHUSETTS
Middlesex, ss:

On this Sip day of September, 2012, before me, the undersigned notary public, personally
appeared Nancy Bemier, as Executrix of the Will of John A. C. Kjmball, Jr., proved to me through
satisfactory evidence of identification, which was & driver's licengé/O passport, 0 employee ID card,
O personally known to me, to be the person whose name As74iéned on the preceding or attached

document, and acknowledged to me that she signed it voluntdy fits stated purpoge:

My commission expires:

L. SCHEIER
3 ’f“gxa'ycrmmmng
COMMONWEALTH
ission Explios
@ - c&::‘ 06, 2016

267 GREAT ROAD, ACTON, MA Page 2

FIDUCIARY DEED
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Narrative



STORMWATER MANAGEMENT

The site is located at 267 Great Road in Acton, Massachusetts and is approximately 2.26 acres in size
and has been previously developed. There is an existing dwelling with a gravel loop driveway, two
sheds, and a detached garage located on the site. The Natural Resource Conservation Service (N.R.C.S.)
soil survey report for Middlesex County and associated soil map for Acton indicates that soils located on
the site are Merrimac-Urban Land Complex and Hinckley Loamy Sand. Merrimac-Urban Land
Complex and Hinckley Loamy Sand are in Hydrologic Group A.

Pre-Development

The site is comprised of 4 separate subcatchments. Subcatchment E1 is located to the southeast and
contains a portion of the existing dwelling, a shed, and a portion of the existing gravel driveway. This
subcatchment drains to the Isolated Wetland on-site. Subcatchment E2 is an entirely wooded area
located to the northeast that drains off-site to the east. Subcatchment E3 is located in the northern
portion of the site and contains a large area of woods and a portion of the existing dwelling and gravel
driveway. This subcatchment drains off-site to the west. Subcatchment E4 contains a portion of the
existing dwelling and gravel driveway and lawn and wooded areas. This subcatchment drains to a
depression on-site where it is infiltrated. The subcatchments can be seen on the attached drainage maps.

Post-Development

The fully developed site will consist of the proposed office building, paved driveway, paved parking lot,
and walkways. The post-development site has been divided into four subcatchments. Subcatchment P1
remains largely unchanged with the exception of the removal of the existing dwelling. The
subcatchment drains to the Isolated Wetland located in the southeast corner of the site. Subcatchment
P2 relates to subcatchment E2 and remains unchanged. Subcatchment P3 will also remain largely
unchanged with the exception of the removal of the existing dwelling. Subcatchment P4 contains the
area being developed. The runoff in this subcatchment will flow to 2 deep sump hooded caich basins
and a deep sump hooded drop inlet before flowing to Contech CDS2015-4 units for pretreatment. The
runoff will then be infiltrated in subsurface infiltration chambers.

This project would qualify as a “Redevelopment Project” as defined by the Stormwater Management
Standards but all standards have been met. The following describes the drainage system and the projects
compliance with the Stormwater Management Standards.

Standard #1 Untreated direct discharge of Stormwater:
No new direct discharges of untreated stormwater are proposed. The overland discharge to the east,
west, and southeast will remain and any additional runoff will be treated and infiltrated.

Standard #2 Post-Development Peak Discharge:

The Stormwater Management Policy requires that peak discharge rates for the 2-year and 10-year storm
events not be increased from pre-development conditions. Furthermore, the 100-year storm event will
not increase flooding impacts offsite.



Attenuation of peak discharge rates will be accomplished by using infiltration.
The following table summarizes the peak runoff rates to the overland flow discharge points.

Discharge Summary Table

E1 Compared to P1
2-Year Storm 10-year Storm 100-year Storm
Pre{cfs) | Post{cfs) | Pre{cfs) | Post(cfs) | Pre(cfs) | Post(cfs)
0.001 0.001 0.018 0.012 0.162 0.130

E2 Compared to P2
2-Year Storm 10-year Storm 100-year Storm

Pre(cfs) | Post(cfs) | Pre(cfs) | Post(cfs) | Pre(cfs) | Post(cfs)
0.000 0.000 0.000 0.000 0.003 0.003

E3 Compared to P3
2-Year Storm 10-year Storm 100-year Storm

Pre(cfs) | Post{cfs) | Pre(cfs) | Post(cfs) | Pre(cfs) | Post(cfs)
0.000 0.000 0.002 0.000 0.035 0.014

E4 Compared to P4
2-Year Storm 10-year Storm 100-year Storm

Pre(cfs) | Post{cfs) | Pre(cfs} | Post{cfs) | Pre{cfs) | Post{cfs)
0.000 0.000 0.000 0.000 0.000 0.000

Detailed Calculations are attached.

Standard #3 Recharge to Groundwater:

This standard prescribes the stormwater volume that must be recharged to groundwater based on the
existing site soil conditions. The Natural Resources Conservation Service (N.R.C.S.) Middlesex Soil
Survey map indicates that the site contains soils in hydrologic group A. The stormwater management
Policy requires 0.6 inches of runoff over the total impervious area to be recharged in areas with the
respective soil groups. Furthermore the town’s regulations require that the annual water budget is
balanced to preserve groundwater supply. Detailed “Water Balance Calculations” showing compliance
with this standard are attached.

Standard #4 80% TSS Removal:

According to the guidelines provided in the Stormwater Management Standards 80% Total Suspended
Solids (TSS) removal is required for the total increase in impervious area associated with the project.
This standard requires 1.0 inches of runoff from impervious surfaces to be treated when not in a critical
area. Town Standards require 1.0 inch of runoff from impervious areas to be treated. Two proposed
catchbasins, Contech CDS2015-4 inserts and subsurface infiltration structures will treat the water
quality volume of 1.0 inch over the proposed impervious area. See “Water Quality Volume Calculation”
attached. The combination will also remove 92.9% of TSS. See “TSS Removal Calculations”.



Standard #5 Higher Potential Pollutant Loads:
The site is not considered to have a “Higher Potential Pollutant Load” as defined in the Stormwater
Management Policy.

Standard #6 Protection of Critical Areas:

A portion of the site is located within a Zone II. The proposed BMPs will provide 44% TSS removal
and treat the water quality volume prior to infiltration. The proposed BMPs have been determined by
MassDEP to be suitable for use within a Zone II per Table CA 3.

Standard #7 Redevelopment Projects:

Although the existing site is developed and has been disturbed, the project has been designed to meet
new construction standards. This standard would require that the Stormwater Management Standards be
met to the extent practicable. The project has been designed to meet all of the standards.

Standard #8 Erosion/Sediment Control:

Erosion and sediment controls are incorporated into the project design to prevent erosion, control
sediment movement, and stabilize exposed and disturbed soils during construction. Temporary erosion
and sedimentation controls during construction include minimizing areas of exposed soil, directing and
controlling runoff, and rapidly stabilizing exposed areas. Soils left exposed for extended periods will be
mulched and seeded for temporary vegetative cover. Following construction, exposed areas will be
permanently vegetated with appropriate ground cover. Erosion and sedimentation control measures will
be maintained throughout all phases of construction. Inspections will be made regularly and after
rainfalls exceeding 0.5 inches in a 24-hour period during construction. The contractor will be required
to inspect erosion and sedimentation control measures at the end of each workday, when precipitation is
forecasted, and after each rainfall. All measures will be inspected prior to each weekend. The
contractor will replace and repair any malfunctioning or damaged control measures including vegetative
stabilization.

Long term erosion and sedimentation control will be realized using the Best Management Practices
described previously. Areas where soils have been disturbed will be loamed and vegetated with lawn,
trees, and shrubs.

Standard #9 Operation and Maintenance Plan:
An Operation and Maintenance plan has been prepared and is shown on the plan set.

Standard #10 Hlicit Discharges to Drainage System:
No known illicit discharges exist and none are proposed.



Design Basis

1.

Na

The rational method (Q=CIA) was used as a basis for sizing pipes. Runoff Coefficients:
C=0.15 for woods, 0.20 for grass/landscaped areas, 0.76 for gravel, and 0.90 for impervious
surfaces.

The 100-year storm was used for sizing pipes. Rainfall intensity values were taken from the
U.S. Weather Bureau Technical Paper 40.

The United States Department of Agriculture Natural Resource Conservation Service
(N.R.C.S.) TR55 methodology was used to determine offsite rates of runoff.

The twenty-four hour rainfall, taken from N.R.C.S. publications, is 6.4 inches for the 100-
year storm, 4.5 inches for the 10-year storm, and 3.1 inches for the 2-year storm event.

The hydrologic calculations were performed using the computer program: “Hydraflow
Hydrographs 2007 by Intelisolve.

The soil types of the site were taken from the N.R.C.S. Soil Survey Map from nesoil.com.
Soil conditions and estimated seasonal high groundwater table were based on on-site soil
evaluations.

The Hantoush Method was used for Mounding analysis.



Pre-Development Hydrology



Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.} Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation strge used description
{origin) (cfs) {min) {min) {cuft) (ft) (cuft)

1 SCS Runoff 0.001 2 1326 15 —— e — E1

2 SCS Runoff | 0.000 2 n/a 0 - e —— E2

3 SCS Runoff | 0.000 2 n/a 0 — — —— E3

4 SCS Runoff | 0.000 2 n/a 0 — —— —— E4

5 Reservoir 0.000 2 nla o 4 156.00 0.000 To Depression

6 Diversion1 0.000 2 n/a 0 5 ———— - Exfiitration

7 Diversion2 0.000 2 n/a 0 5 —_— ———— Overflow

4860 PRE.gpw Return Period: 2 Year Friday, Jun 27, 2014




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval|{ peak volume hyd(s) elevation strge used description
(origin) {cfs) {min) {min) {cuft) (ft) {cuft)

1 SCS Runoff 0.018 2 746 255 - — —_— E1

2 | SCSRunoff | 0.000 2 nia 0 — — — E2

3 SCS Runoff 0.002 2 1328 33 - — —— E3

4 SCS Runoff 0.012 2 892 322 e —een —— E4

5 Reservoir 0.0M1 2 936 319 4 156.01 29.6 To Depression

6 Diversion1 0.011 2 936 318 5 e — Exfiltration

7 Diversion2 0.000 2 842 0 5 —— — Overflow

4860 PRE.gpw Return Period: 10 Year Friday, Jun 27, 2014




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph Peak Time | Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation strge used description
{origin) {cfs) (min) {min) {cuft) (ft) (cuft)

1 SCS Runoff 0.058 2 740 501 — — ——— E1

2 SCS Runoff 0.001 2 1326 10 — —— ——— E2

3 SCS Runoff 0.008 2 924 237 — — B E3

4 SCS Runoff 0.052 2 748 801 —_ — B E4

5 Reservoir 0.030 2 842 798 4 156.02 80.3 To Depression

6 Diversion1 0.030 2 842 798 5 — R Exfiltration

7 Diversion2 0.000 2 850 0 5 ——— — Overflow

4860 PRE.gpw Return Period: 25 Year Friday, Jun 27, 2014




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation strge used description
{origin) (cfs) {min) (min) {cuft) {ft) (cuft)

1 SCS Runoff 0.162 2 730 944 — —— — E1

2 | SCSRunoff | 0.003 2 902 74 — — — E2

3 SCS Runoff 0.035 2 754 793 —— — e E3

4 SCS Runoff 0.206 2 740 1,750 - ————- —— E4

5 Reservoir 0.088 2 774 1,747 4 156.05 236 To Depression

6 Diversion1 0.088 2 774 1,747 5 — —— Exfiltration

7 Diversion2 0.000 2 902 0 5 — . Overflow

4860 PRE.gpw Return Period: 100 Year Friday, Jun 27, 2014




Worksheet 2: Runoff curve number and runoff

SM-4860
Project: 267 Great Rd By JTM Date 6/27/14
AT e a0 ]
Location: Acton, MA Checked Date
Circle one: Developed E1
1. Runoff curve number (CN)
Soil name Cover description Area Product_of.f
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 24
uappandix A) area ratio)
A Woods TREE atira & 3.87
{mpervious 245
A Gravel 1.82
1/ Use only one CN source per line. Totals = 0.32 13.49
CN (weighted) = total product = 1349 = 42,82 Use CN = 42.8
VR L]
total area 0.32

2. Runoff

—
jStorm#1  Storm#2 Storm #3

Frequency........ccevceevvneveenireenean,s yr
Rainfall, P {(24-hour)........cccccvvunnn. in
RUNOFf, Q..o in 0.01 0.22 0.81

(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

RUnoff, Q.eooevriniire e cf 15 252 931
D-2 {210-VI-TR-55, Second Ed., June 1

986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project: 267 Great Rd

Location: Acton, MA

Circle one: Present | Developed
Circle one: Tc Tt

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P20.5 s"0.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)
8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt =L/ 36800V

Channel flow

12. Cross sectional flow area, a
13. Wetted perimeter, pw

14. Hydraulic radius, =a/wp

15. Channel Slope, s

16. Manning's roughness coeff., n
17.V=148r2/3sM/2/n

18. Flow length, L

19. Tt =L/ 3600V

By JTM

Checked

E1

through

subarea

SM-4860

Date 6/27/2014

Compute Tt hr

Segment ID]

Compute Tt hr 0.00

Segment ID|EEGEREEE

sf

ft
Computer ft

/it

Compute V fils
ft
Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)

0.14

0.00

0.14
8.3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014
Hyd. No. 1

E1

Hydrograph type = SCS Runoff Peak discharge = 0.001 cfs

Storm frequency = 2yrs Time to peak = 1326 min

Time interval = 2 min Hyd. volume = 15 cuft
Drainage area = 0.320 ac Curve number = 42.8

Basin Slope = 0.0% Hydrauliclength = 0 ft

Tc method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 3.10in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

E1

Q (cfs) Hyd. No. 1 --2 Year Q (cfs)
0.10 0.10
0.09 0.08
0.08 - 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014
Hyd. No. 1

E1

Hydrograph type = SCS Runoff ; Peak discharge = 0.018 cfs

Storm frequency = 10 yrs Time to peak = 746 min

Time interval = 2 min Hyd. volume = 255 cuft

Drainage area = 0.320 ac Curve number = 42.8

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E1

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01

A

0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

—— Hyd No. 1 Time (min)



Hydrograph Report

Hydrafiow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 1

E1

Hydrograph type = SCS Runoff Peak discharge = 0.058 cfs

Storm frequency = 25yrs Time to peak = 740 min

Time interval = 2 min Hyd. volume = 501 cuft

Drainage area = 0.320 ac Curve number = 42.8

Basin Slope = 0.0% Hydrauliclength = 0 ft

Tc method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 5.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E1

Q (cfs) Hyd. No. 1 —- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 I 0.02
0.01 \x_ 0.01
0.00 h 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v8.2 Friday, Jun 27, 2014

Hyd. No. 1

E1

Hydrograph type = SCS Runoff Peak discharge = 0.162 cfs

Storm frequency = 100 yrs Time to peak = 730 min

Time interval = 2 min Hyd. volume = 944 cuft

Drainage area = 0.320 ac Curve number = 42.8

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 6.40in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E1

Q (cfs) Hyd. No. 1 — 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 \ 0.15
0.10 \ 0.10
0.05 \ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

T .
—— Hyd No. 1 ime (min)



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd By JTM Date  6/27/14
L ]
Location: Acton, MA Checked Date
Circle one: Developed E2
1. Runoff curve number (CN)
Soil name Cover description Area Product of}
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 24
lrEPpendix A) area ratio)
A Woods 04T 5.01

1/ Use only one CN source per fine.

CN (weighted) = total product = 5.01 = 30.00
total area 0.17
2. Runoff
Storm#1 Storm#2 Storm#3
FrOQUENCY.....coveurinreraeereser e enarasares yr W w W
Rainfall, P (24-hour).........cccovervennen. in AT oo Ny
RUnoff, Q... in 0.11 0.00 0.12
(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)
Runoff, Q......oorieeirceer e, cf 68 1 73
D-2 {210-VI-TR-55, Second Ed., June 1986)

Totals =

; Use CN =

5.01




Worksheet 3: Time of Concentration (Tc¢) or travel time (Tt) SM-4860

Project: 267 Great Rd By JTM Date 6/27/2014
Location:  Acton, MA Checked Date
Circle one: Present | Developed E2
Circle one: Tc Tt through
subarea

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2"0.5 s*0.4) Compute Tt hr 0.14

Shallow concentrated Fiow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L ft

9. Watercourse slope, s ft/ft

10. Average Velocity, V (figure 3-1) ft/s

11. Tt =L/ 3600V Compute Tt hr 0.00 0.00

Channel flow Segment ID§

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Computer ft

15. Channel Slope, s ft/ft

16. Manning's roughness coeff., n

17.V=1.49r"2/3s*/2/n Compute V ft/s

18. Flow length, L ft

19. Tt= L/ 3600V Compute Tt hr 0

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr 0.14
min 8.5

(210-VI-TR-55, Second Ed., June 1986) D3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 2

E2

Hydrograph type = SCS Runoff : Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Drainage area = 0.170 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 3.10in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

E2

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
s Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014
Hyd. No. 2

E2

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 10yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft
Drainage area = 0.170 ac Curve number = 30

Basin Slope = 00% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E2

Q (cfs) Hyd. No. 2 - 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 _ 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
= Hyd NO. 2



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 2

E2

Hydrograph type = SCS Runoff - Peak discharge = 0.001 cfs

Storm frequency = 25yrs Time to peak = 1326 min

Time interval = 2 min Hyd. volume = 10 cuft

Drainage area = 0.170 ac Curve number = 30

Basin Slope = 00% Hydraulic length = Oft

Tc method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 5.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E2

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

T .
—— Hyd No. 2 ime (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014
Hyd. No. 2

E2

Hydrograph type = SCS Runoff Peak discharge = 0.003 cfs

Storm frequency = 100 yrs Time to peak = 902 min

Time interval = 2 min Hyd. volume = 74 cuft

Drainage area = 0.170 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 6.40in Distribution = Type i

Storm duration = 24 hrs Shape factor = 484

E2

Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 - 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 : 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

—— Hyd No. 2 Time (min)



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd By JTM Date  6/2/14
Location: Acton, MA Checked Date
Circle one: Developed E3
1. Runoff curve number (CN)
Soil name Cover description Area Product of
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
“appendix A) area ratio)
A Woods s VIStRt SRt o] 2343
A Open 89 Foposo) 208
Impervious 98 1.86
A Gravel LITe a0z 137
1/ Use only one CN source per line. Totals = 0.86 28.49
CN (weighted) = total product = 2843 = 3308 ;  UseCN= =]
total area 0.86

2. Runoff

Frequency........coceeenenenreerenineenns yr
Rainfall, P {24-hour)........................ in
RUnoff, Q... in

(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

Runoff, Q.....ccoviveemeriiiiiciiiecieerens cf
D-2

Storm#1 Storm#2 Storm #3

) e
N BN

A

0.05 0.01 0.25
145 31 768__]

(210-VI-TR-55, Second Ed., June 1

986)




Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-4860

Project: 267 Great Rd By JTM Date 6/2/2014
Location:  Acton, MA Checked Date
Circle one: Present | Developed E3
Circle one: Tc Tt through
subarea
Sheet flow (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land Slope, s f/ft

6. Tt = 0.007 (nlL.)*0.8 / (P2"0.5 s*0.4) Compute Tt hr 0.18
Shallow concentrated Flow Segment ID B:6

7. Surface Description (paved or unpaved)

8. Flow Length, L ft

9. Watercourse slope, s ft/t

10. Average Velocity, V (figure 3-1) ftis

11. Tt = L/ 3600V Compute Tt hr 0.01
Channel flow Segment IDfiEE
12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r ft

15. Channel Slope, s fi/ft

16. Manning's roughness coeff,, n

17.V=148*2/13s*1/2/n Compute V fi/s

18. Flow length, L ft

19. Tt = L/ 3600V Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr

(210-VI-TR-55, Second Ed., June 1986)

0.18

0.01

0.19
11.2



Hydrograph Report

Hydrafiow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 3

E3 .

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Drainage area = 0.860 ac Curve number = 33.1

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 11.20 min

Total precip. = 3.10in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E3

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
wee Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Friday, Jun 27, 2014

Hyd. No. 3

E3

Hydrograph type = SCS Runoff Peak discharge = 0.002 cfs

Storm frequency = 10yrs Time to peak = 1328 min

Time interval = 2 min Hyd. volume = 33 cuft

Drainage area = 0.860 ac Curve number = 33.1

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 11.20 min

Total precip. = 450in Distribution = Type lii

Storm duration = 24 hrs Shape factor = 484

E3

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 —t 0.00

0 120 240 360 480 600 720 840 960

e Hyd No. 3

1080

1200 1320 1440 1560
Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v8.2

Friday, Jun 27, 2014

Hyd. No. 3

E3

Hydrograph type = SCS Runoff Peak discharge = 0.008 cfs

Storm frequency = 25yrs Time to peak = 924 min

Time interval = 2 min Hyd. volume = 237 cuft
Drainage area = 0.860 ac Curve number = 33.1

Basin Slope = 00% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 11.20 min

Total precip. = 5.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E3

Q (cfs) Hyd. No. 3 — 25 Year Q (cfs)
0.10 0.10
0.09 0.08
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01

/
0.00 l\ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1580
Time (min)

emee Hyd NO. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 3
E3
Hydrograph type = SCS Runoff _ Peak discharge = 0.035 cfs
Storm frequency = 100 yrs Time to peak = 754 min
Time interval = 2 min Hyd. volume = 793 cuft
[B)rai_nagle area = 836;9 ac |C_')u:;ve r}un;berth = 8?;(1
asin Slope = 00% ydraulic leng =
Tc method = USER Time of conc. (T¢c) = 11.20 min
Total precip. = 6.40in Distribution = Type I
Storm duration = 24 hrs Shape factor = 484
E3
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
0.10 0.10
0.09 i 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 \\ 0.02
h_-‘q
0.01 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 3



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd By JTM Date  6/2/14
Location: Acton, MA Checked Date
Circle one: Developed E4
1. Runoff curve number (CN)
Soil name Cover description Area Product of]
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
l(appendix A) area ratio)
A Woods 30 053 . § 15.96
Impervious ST B e L0020 198
A Gravel SR 1009 648

1/ Use only one CN source per line.

CN (weighted) = fotal product = 3448 =
total area 0.90

2. Runoff

rS?onn #1 Stom#2 Storm#3

FreguUenCy.......cocecieiemereoeeereviananns yr
Rainfall, P (24-hour)...........coceevnne. in
RUNOH, Q... in 0.00 0.10 0.53

(Use P and CN with table 2-1, fig. 2-1)
oreqs. 2-3 and 2-4.)

Runoff, Q......coooviniiccrciccnen cf 2 319 1739

38.48

D-2 (210-VI-TR-55, Second Ed., June 1986)

Totals =

UseCN=

34.48




Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-4860

Project: 267 Great Rd

Location:  Acton, MA

Circle one:

Present

Circle one:

Tc

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

Developed
Tt

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2"0.5 s"0.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

8. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt= L/ 3600V

Channel flow

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp

15. Channel Slope, s

16. Manning's roughness coeff., n

17.V=1.49r2/3s*M2/n
18. Flow length, L
19. Tt=L/ 3600V

By JT™M Date 6/2/2014
Checked Date
E4
through
subarea

Compute Tt hr 0.11 0.11

Segment IDjEZEEBICE 2 R

Compute Tt hr 0.01 0.01

Computer ft
{7413

Compute V ft/s
ft
Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr 0.12

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 4

E4

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Drainage area = 0.900 ac Curve number = 38.5

Basin Siope = 00% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 7.40 min

Total precip. = 3.10in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E4

Q (cfs) Hyd. No. 4 —- 2 Year Q (cfs)
0.10 0.10
0.08 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
= Hyd NO. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Friday, Jun 27, 2014

Hyd. No. 4

E4

Hydrograph type = SCS Runoff Peak discharge = 0.012cfs

Storm frequency = 10yrs Time to peak = 892 min

Time interval = 2 min Hyd. volume = 322 cuft

Drainage area = 0.900 ac Curve number = 38.5

Basin Slope = 00% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 7.40 min

Total precip. = 450in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E4

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 /Q 0.01
0.00 L 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Friday, Jun 27, 2014

Hyd. No. 4

E4

Hydrograph type = SCS Runoff Peak discharge = 0.052 cfs

Storm frequency = 25yrs Time to peak = 748 min

Time interval = 2 min Hyd. volume = 801 cuft

[B)rai_nagsgle area = 889}9 ac IC_':ucrive r:yrr'\berth = gBﬁS
asin Slope =00% ydraulic leng =

Tc method = USER Time of conc. (Tc) = 7.40 min

Total precip. = 5.30in Distribution = Type il

Storm duration = 24 hrs Shape factor = 484

E4

Q (cfs) Hyd. No. 4 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 n 0.05
0.04 0.04
0.03 0.03
0.02 ‘\ 0.02

‘M

0.01 - 0.01
0.00 I 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

= Hyd No. 4

Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 4

E4

Hydrograph type = SCS Runoff Peak discharge = 0.206 cfs

Storm frequency = 100 yrs Time to peak = 740 min

Time interval = 2 min Hyd. volume = 1,750 cuft
Drainage area = 0.900 ac Curve number = 385

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 7.40 min

Total precip. = 6.40in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

E4

Q (cfs) Hyd. No. 4 — 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 - 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 ) 0.05

| —

0.00 | \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
= Hyd NO. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v9.2

Hyd. No. 5

To Depression

Friday, Jun 27, 2014

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hyd. No. = 4-E4 Max. Elevation = 156.00 ft

Reservoirname = On-site Depression Max. Storage = 0 cuft

Storage Indication method used. Outflow includes exfiltration.

To Depression

Q (cfs) Hyd. No. 5 — 2 Year Q(cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000
Time (min

e Hyd No. 5 e Hyd NO. 4 (1 Total storage used = 0 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 5

To Depression

Hydrograph type = Reservoir Peak discharge = 0.011 cfs

Storm frequency = 10yrs Time to peak = 936 min

Time interval = 2 min Hyd. volume = 319 cuft
inflow hyd. No. = 4-E4 Max. Elevation = 156.01 ft
Reservoir name = On-site Depression Max. Storage = 30 cuft

Storage indication method used. Outflow includes exfiltration.

To Depression

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min
= Hyd No. § === Hyd No. 4 "1 Total storage used = 30 cuft (min)



Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5

To Depression

Hydrograph type = Reservoir Peak discharge = 0.030 cfs

Storm frequency = 25yrs Time to peak = 842 min

Time interval = 2 min Hyd. volume = 798 cuft

Inflow hyd. No. = 4-E4 Max. Elevation = 156.02 ft

Reservoir name = On-site Depression Max. Storage = 80 cuft

Storage Indication method used. Outflow includes exfiltration.

To Depression

Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03

N
0.02 \ 0.02
0.01 - 0.01
0.00 0.00
0] 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 5 e Hyd No. 4 """ Total storage used = 80 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5

To Depression

Friday, Jun 27, 2014

Hydrograph type = Reservoir Peak discharge = 0.088 cfs

Storm frequency = 100 yrs Time to peak = 774 min

Time interval = 2 min Hyd. volume = 1,747 cuft
Inflow hyd. No. = 4-E4 Max. Elevation = 156.05 ft
Reservoir name = On-site Depression Max. Storage = 236 cuft

Storage Indication method used. Outflow includes exfiltration.

To Depression

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 ~ 0.00

0 120 240 360 480 600 720 840 960

1080 1200 1320 1440 1560 1680

e Hyd NO. 5 == Hyd No. 4 [ Total storage used = 236 cuft

Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v9.2 Friday, Jun 27, 2014

Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 7

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 6 — 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.086 - 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120
Time (min)

= Hyd No. 6 -- Pond outlet === Hyd No. 5 -- Inflow ws Hyd NO. 7 - 5 minus 6



Hydrograph Report

Hydrafliow Hydrographs by intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 Peak discharge = 0.011 cfs

Storm frequency = 10 yrs Time to peak = 936 min

Time interval = 2 min Hyd. volume = 319 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 7

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 6 -- 10 Year Q(cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 P — 0.01
0.00 / - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

] Time (min)
= Hyd No. 6 -- Pond outlet ammse Hyd No. 5 - Inflow e Hyd NO. 7 -- 5 minus 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 _ Peak discharge = 0.030 cfs

Storm frequency = 25yrs Time to peak = 842 min

Time interval = 2 min Hyd. volume = 798 cuft

Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 7

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 6 - 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 - 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 \ 0.03
0.02 ’/ \\\ 0.02
0.01 \'K 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

. Time (min)
=== Hyd No. 6 -- Pond outlet == Hyd No. 5 - Inflow == Hyd No. 7 -- 5 minus 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 Peak discharge = 0.088 cfs

Storm frequency = 100 yrs Time to peak = 774 min

Time interval = 2 min Hyd. volume = 1,747 cuft

Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 7

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 6 — 100 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 r\ 0.08
0.07 _ 0.07

0.06 \ 0.06
0.05 \ 0.05
0.04 \ 0.04

0.03 \ 0.03
\
0.02 g 0.02
'\\
0.01 0.01

0.00 : \t 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

. Time {(min)
e Hyd No. 6 -- Pond outlet e Hyd No. 5 — Inflow == Hyd NoO. 7 -- § minus 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Overflow

Q (cfs) Hyd. No. 7 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120
Time (min)

=== Hyd No. 7 - Qin - Pond outlet === Hyd No. 5 -~ Inflow === Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs

Storm frequency = 10yrs Time to peak = 842 min

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Overflow

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 fm‘ 0.01
0.00 . / - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 7 -- Qin - Pond outlet

== Hyd No. § -- Inflow

= Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs

Storm frequency = 25yrs Time to peak = 850 min

Time interval = 2 min Hyd. volume = 0 cuft

inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Overflow

Q(cfs) Hyd. No. 7 - 25 Year Q (cfs)
0.10 0.10
0.09 0.08
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.08
0.04 0.04
0.03 \ 0.03
0.02 ! \\ 0.02
0.01 oo 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

ee=== Hyd No. 7 - Qin - Pond outlet =~ === Hyd No. 5 - inflow o= Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs

Storm frequency = 100 yrs Time to peak = 902 min

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6

Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Overflow

Q (cfs) Hyd. No. 7 — 100 Year Q (cfs)
0.10 0.10
0.09 0.09

0.08 : r\ 0.08
\

0.07 \ 0.07
0.06

0.06

0.05 0.05

0.04 \\ 0.04

0.03 \ 0.03
\

0.02 f\\ 0.02

0.01 \ 0.01

0.00 By 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

. Time (min)
=== Hyd No. 7 -- Qin - Pond outlet === Hyd No. 5 -- Inflow e Hyd NoO. 6



Pond Report

Hydraflow Hydrographs by Intelisolve v9.2

Friday, Jun 27, 2014
Pond No. 1 - On-site Depression

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 156.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 156.00 1,499 0 0
1.00 157.00 9,950 5,103 5,103
2.00 158.00 14,090 11,959 17,062
Culvert / Orifice Structures Weir Structures
[A] [Bl [C] [PrfRsr] [Al [B] I[C] D]
Rise (in) = 0.00 0.00 0.00 0.00 Crestlen(ft)y = 0.00 0.00 0.00 0.00
Span {in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL (ft) = 0.00 0.00 0.00 0.00 Weir Type - - - —
Length (ft) = 0.00 0.00 0.00 0.00 Muiti-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 8.270 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
2.00 / 158.00
1.80 / 7 157.80
1.60 / 157.60
1.40 / 157.40
1.20 / 157.20
1.00 // 157.00
0.80 156.80
0.60 / 156.60
0.40 // 156.40
0.20 // 156.20
0.00 156.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Discharge (cfs)

s Total Q



Post-Development Hydrology



Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.} Hydrograph Peak Time | Timeto | Hyd. inflow Maximum Total Hydrograph
No. type flow interval| peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) {min) {cuft) {ft) {cuft)

1 SCS Runoff | 0.001 2 1326 8 - e — P1

2 SCS Runoff | 0.000 2 n/a 0 — —— —_ P2

3 SCS Runoff 0.000 2 n/a 0 — ——- —— P3

4 SCS Runoff 0.219 2 726 1,179 — —— — P4

5 Reservoir 0.211 2 728 1,179 4 163.04 174 Infiltration Area

6 Diversion1 0.211 2 728 1,179 5 — —— Exfiltration

7 Diversion2 0.000 2 730 0 5 —_— ——- Overflow

8 SCS Runoff | 0.232 2 724 781 — —— —_ Roof Runoff

9 Reservoir 0.056 2 746 781 8 154.27 172 Roof Infiltration

10 | Diversion1 0.056 2 746 781 9 — ——— Exfiltration

11 | Diversion2 0.000 2 926 0 9 ——— —_— Overflow

4860 POST.gpw

Return Period: 2 Year

Friday, Jun 27, 2014




Hydrograph Summary Report

Hydraflow Hydrographs by intelisolve vo.2

Hyd.| Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow interval{ peak volume hyd(s) elevation strge used description
{origin) {cfs) {min) (min}) {cuft) (ft) {cuft)

1 SCS Runoff 0.012 2 748 208 ——— —— —— P1

2 SCS Runoff | 0.000 2 n/a 0 — — — P2

-3 SCS Runoff | 0.600 2 n/a 0 — — i = P3

4 SCS Runoff | 0.923 2 724 3,230 - — — P4

5 Reservoir 0.305 2 748 3,230 4 163.75 530 Infiltration Area

6 Diversion1 0.305 2 748 3,230 5 —— — Exfiitration

7 Diversion2 0.000 2 824 0 5 ———— — Overflow

8 SCS Runoff 0.339 2 724 1,161 — — e Roof Runoff

9 Reservoir 0.067 2 748 1,161 8 155.06 301 Roof Infiltration

10 | Diversion1 0.087 2 748 1,161 9 — —_— Exfiltration

11 | Diversion2 0.000 2 598 0 9 o —— Overflow

4860 POST.gpw

Return Period: 10 Year

Friday, Jun 27, 2014




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph Peak | Time | Timeto | Hyd. inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation strge used description
(origin) (cfs) {min) {min) {cuft) {ft) (cuft)

1 SCS Runoff | 0.046 .2 742 424 - — — P1

2 SCS Runoff | 0.001 2 1326 10 - —— ——— P2

3 SCS Runoff | 0.003 2 1328 64 — e — P3

4 SCS Runoff | 1.436 2 724 4,678 —— —— — P4

5 Reservoir 0.349 2 750 4,678 4 154.24 1,053 infiltration Area

6 Diversion1 0.349 2 750 4,678 5 e ————— Exfittration

7 Diversion2 0.000 2 708 0 5 e ——- Overflow

8 SCS Runoff | 0.400 2 724 1,378 — B — Roof Runoff

9 Reservoir 0.075 2 748 1,378 8 155.60 377 Roof Infiitration

10 | Diversion1 0.075 2 748 1,378 9 B — Exfiltration

11 | Diversion2 0.000 2 556 0 9 —_— e Overflow

4860 POST.gpw Return Period: 25 Year Friday, Jun 27, 2014




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow interval| peak volume hyd(s) elevation strge used description
{origin) (cfs) {min}) {min) {cuft) {ft) {cuft)

1 SCS Runoff | 0.130 2 732 819 —- e e P1

2 SCS Runoff | 0.003 2 902 74 —_— —_— —— P2

3 SCS Runoff | 0.014 2 896 392 - —— — P3

4 | SCS Runcff | 2219 2 724 6,908 -— — — P4

5 Reservoir 0.427 2 752 6,906 4 155.10 1,933 Infiltration Area

6 Diversion1 0.427 2 752 6,906 5 e — Exfiltration

7 Diversion2 0.000 2 1080 0 5 — —— Overflow

8 SCS Runoff | 0.484 2 724 1,677 - — — Roof Runoff

9 Reservoir 0.091 2 748 1,677 8 156.73 481 Roof Infiltration

10 | Diversion1 0.091 2 748 1,677 9 —— — Exfiltration

11 | Diversion2 0.000 2 840 0 9 — — Overflow

4860 POST.gpw

Return Period: 100 Year

Friday, Jun 27, 2014




Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd JTM Date  6/27/14
Location: Acton, MA Checked Date
s i Rt L e
Circle one: Present | Developed P1
1. Runoff curve number (CN)
Soil name Cover description Area Product of ]
and CN 1/ CN x Area
hydrologic {cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnectediconnected impervious 2-2 2-3 24

(appendix A) area ratio)

A Woods ©an . 0435 3.87

A Open R “aodza 480

Impervious ol B pREY 4002 188

A Gravel 76 0020 1.82

1/ Use only one CN source per line. Totals = 0.30 12.35
CN (weighted) = total product = 12.35 4187 . UseCN=
total area 0.30
2. Runoff
Storm#1 Storm#2 Storm #3

Frequency.......ceeoinincnneenenns yr
Rainfall, P {24-hour)........ccccccevveene.. in
RUnoff, Qu.oveeeeenirieerermec e e in 0.01 0.19 0.75
(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)
RUNOFf, Q..o of 8 204 803
D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project: 267 Great Rd

Location: Acton, MA

Circle one: Present | Developed |
Circle one: | Te Tt

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2*0.5 s*0.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)
8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt = L/ 3600V

Channel flow

12. Cross sectional flow area, a
13. Wefted perimeter, pw

14. Hydraulic radius, r=a/wp

15. Channel Slope, s

16. Manning's roughness coeff., n
17.V=1.4912/3s*M/2/n

18. Flow length, L

19. Tt = L/ 3600V

SM-4860

By JTM Date 6/27/2014
Checked Date
P1
through
subarea
Segment D[ AB

fi/ft

Compute Tt hr

0.09

Segment ID

ft
fut

ft/s

Compute Tt hr

Computer ft
fuit

Compute V ft/s
ft
Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)

min

0.14

0.00

0.14
83

D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 1

P1

Hydrograph type = SCS Runoff Peak discharge = 0.001 cfs

Storm frequency = 2yrs Time to peak = 1326 min

Time interval = 2 min Hyd. volume = 8 cuft

Drainage area = 0.300 ac Curve number =419

Basin Slope = 00% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 3.10in Distribution = Typellll

Storm duration = 24 hrs Shape factor = 484

P1

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ‘ 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 15860

Time (min)
=== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v8.2 Friday, Jun 27, 2014
Hyd. No. 1

P1

Hydrograph type = SCS Runoff Peak discharge = 0.012cfs

Storm frequency = 10yrs Time to peak = 748 min

Time interval = 2 min Hyd. volume = 208 cuft
Drainage area = 0.300 ac Curve number =419

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 450in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P1

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01

h

0.00 ! A 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 1

P1

Hydrograph type = SCS Runoff : Peak discharge = 0.046 cfs

Storm frequency = 25yrs Time to peak = 742 min

Time interval = 2 min Hyd. volume = 424 cuft

Drainage area = 0.300 ac Curve number = 41.9

Basin Slope = 0.0% Hydraulic length = 0 ft

Te method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 530in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P1

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 \\ 0.02
MY 0.01

i e

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 1

P1

Hydrograph type = SCS Runoff Peak discharge = 0.130 cfs

Storm frequency = 100 yrs Time to peak = 732 min

Time interval = 2 min Hyd. volume = 819 cuft
Drainage area = 0.300 ac Curve number =419

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 8.30 min

Total precip. = 6.40 in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

P1

Q (cfs) Hyd. No. 1 — 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00

0] 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
emems Hyd NoO. 1



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd By JIM Date 6/27/14
Location: Acton, MA Checked Date
Circle one: Present P2
1. Runoff curve number (CN)
Soil name Cover description Area Product of
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:;
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 24
isappendix A) area ratio)
A Woods 30 - 0T 5.01
A Open -39 . 000 0.00
Impervious .98 000§ 000
A Gravel 76 “ o600 o000

1/ Use only one CN source per line.

CN (weighted) = total product = 5.01 =
total area 0.17

2. Runoff

30.00

Storm#1  Storm#2 Storm#3
Frequency.......oeeecenrerceennnns yr w W NIGE
Rainfall, P (24-hour)............cccecrn... in DRI R SR
RuUnoff, Q....ccocevvcommninniiee e vineenean in 0.11 0.00 0.12

(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

Runoff, Q cf 68 1 73

D-2 (210-VI-TR-55, Second Ed., June 1

986)

Totalg =

Use CN =

0.17

5.01




Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-4860

Project: 267 Great Rd

Location:  Acton, MA

Circle one: Present | Developed |
Circle one: l Tc Tt

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2°0.5 s"0.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)
8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt =L/ 3600V

Channel flow

12. Cross sectional flow area, a
13. Wetted perimeter, pw

14. Hydraulic radius, r=afwp

15. Channel Slope, s

16. Manning's roughness coeff., n
17.V=1.49r"2/3s*M/2/n

18. Flow length, L

19. Tt =L/ 3600V

By JTM Date 6/27/2014
Checked Date

P2

through
subarea

SegmentiDf  AB |

ft/ft

Compute Tt hr 0.14

Segment ID]”

ft/ft

ft/s

Compute Tt hr 0.00

Segment ID

sf

ft
Compute r ft

fuft

Compute V ft/s
ft
Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr

min

(210-VI-TR-55, Second Ed., June 1986)

0.14

0.00



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 2

P2

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = nla

Time interval = 2 min Hyd. volume = 0 cuft

Drainage area = 0.170 ac Curve number = 30

Basin Slope = 00% Hydraulic length = 0 ft

Tec method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 3.10in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P2

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
e Hyd NoO. 2



Hydrograph Report

Hydrafiow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 2

P2

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 10yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Drainage area = 0.170 ac Curve number = 30

Basin Slope = 0.0% Hydrauliclength = 0ft

Tc method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 450in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P2

Q (cfs) Hyd. No. 2 — 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
= Hyd NO. 2



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 2

P2

Hydrograph type = SCS Runoff Peak discharge = 0.001 cfs

Storm frequency = 25yrs Time to peak = 1326 min

Time interval = 2 min Hyd. volume = 10 cuft

Drainage area = 0.170 ac Curve number = 30

Basin Slope =00% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 530in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P2

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
emaems Hyd NO. 2



Hydrograph Report

Hydrafiow Hydrographs by Intelisoive v9.2 Friday, Jun 27, 2014
Hyd. No. 2

P2

Hydrograph type = SCS Runoff Peak discharge = 0.003 cfs

Storm frequency = 100 yrs Time to peak = 902 min

Time interval = 2 min Hyd. volume = 74 cuft
Drainage area = 0.170 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0O ft

Tec method = USER Time of conc. (Tc) = 8.50 min

Total precip. = 6.40in Distribution = Type ili

Storm duration = 24 hrs Shape factor = 484

P2

Q (cfs) Hyd. No. 2 — 100 Year Q (cfs)
0.10 0.10
0.08 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 2



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd JTM Date  6/27/14
L e—— ]

Location: Acton, MA Checked Date

Circle one: Present

1. Runoff curve number (CN)

Soil name Cover description Area Product of |
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 24
l{appendix A) area ratio)
A Woods 80 078 22.89
A Open 39 L 0.0 0.31
Impervious 98 o000 ] o3g
A Gravel 76 ~000 1 000
1/ Use only one CN source per line. Totals = 0.78 23.59
CN (weighted) = tolal product = 23,59 3044 ; UseCN=
total area 0.78
2. Runoff
Storm#1  Storm#2  Storm #3

Frequency. ... veoeeeceireeeeieie yr

Rainfall, P (24-hour)............c.ccocu..... in

Runoff, Q......coooveeieercireeeeenee in 0.10 0.00 0.14

(Use P and CN with table 2-1, fig. 2-1,)

or eqs. 2-3 and 2-4.)

Runoff, Q.....cccovveiveeniivrrrvreeeennns cf 284 1 382

D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project: 267 Great Rd

Location:  Acton, MA

Circle one: Present | Developed |
Circle one: [ Te Tt

Sheet flow (Applicable to Tc only)

1. Suiface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow iength, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P20.5 s"0.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)
8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt = L/ 3600V

Channel flow

12. Cross sectional flow area, a
13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp

15. Channel Slope, s

16. Manning's roughness coeff., n
17.V=1.49r2/3sM/2/n

18. Flow length, L

19. Tt =L/ 3600V

Checked

By

JTM

P3

through

subarea

Segment ID@@@' =

ft/ft

Compute Tt hr

ft
ft/ft
ft/s

Compute Tt hr

Segment IDf

sf

ft
Computer ft

fi/ft

Compute V fi/s

ft
Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)

SM-4860

Date 6/27/2014

Date

0.18
0.01 0.01
0
hr 0.19
min 11.2
D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 3

P3

Hydrograph type = SCS Runoff _ Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 2 min Hyd. volume = 0 cuft

Drainage area = 0.780 ac Curve number = 30.4

Basin Slope = 00% Hydrauliclength = Oft

Tc method = USER Time of conc. (Tc) = 11.20 min

Total precip. = 3.10in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P3

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
=== Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014
Hyd. No. 3

P3

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 10yrs Time to peak = nla

Time interval = 2 min Hyd. volume = 0 cuft

Drainage area = 0.780 ac Curve number = 304

Basin Slope = 00% Hydrauliclength = 0O ft

Tc method = USER Time of conc. (Tc) = 11.20 min

Total precip. = 4.50 in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P3

Q (cfs) Hyd. No. 3 — 10 Year Q(cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 : 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 20 40 60 80 100 120

Time (min)
== Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 3

P3

Hydrograph type = SCS Runoff Peak discharge = 0.003 cfs

Storm frequency = 25yrs Time to peak = 1328 min

Time interval = 2 min Hyd. volume = 64 cuft

Drainage area = 0.780 ac Curve number = 304

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 11.20 min

Total precip. = 5.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P3

Q (cfs) Hyd. No. 3 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 S 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 3



Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.2

Friday, Jun 27, 2014

Hyd. No. 3

P3

Hydrograph type = SCS Runoff Peak discharge = 0.014 cfs

Storm frequency = 100 yrs Time to peak = 896 min

Time interval = 2 min Hyd. volume = 392 cuft
Drainage area = 0.780 ac Curve number = 30.4

Basin Slope =00% Hydrauliclength = 0ft

Tc method = USER Time of conc. (Tc) = 11.20 min

Total precip. = 6.40in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

P3

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
i 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02

]
0.01 // T~ . 0.01
0.00 I\ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

=== Hyd No. 3

Time (min)



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd By JT™M Date  6/27/14
Location: Acton, MA Checked Date
Circle one: Present | Developed P4
1. Runoff curve number (CN)
Soil name Cover description Area Product of
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
uappendix A) area ratio)
A Woods =300 . 0.02° 0.57
A Open -39 056 ) 2172
Impervious 98 o820 ) 3107
A Gravel - 76 S003 1.90
1/ Use only one CN source per fine, Totals = 0.92 65.26
CN (weighted) = total product = 5526 = 60.19 Use CN =
total area 0.92

2. Runoff

Frequency.......coccviveeveveereseeecinnennns yr
Rainfall, P (24-hour).......c.cccoceeenneen. in
Runoff, Q.......ccvvvereirieeeeicieeenns in

(Use P and CN with table 2-1, fig. 2-1,)

or gs. 2-3 and 2-4.)

RUnoff, Q......cccovvveriiieeeieecvceiieeis cf
D-2

0.38

1255 3437 7349
{210-VI-TR-55, Second Ed., June 1

986)




Worksheet 3: Time of Concentration (Tc¢) or travel time (Tt)

Project: 267 Great Rd By JTM
Location:  Acton, MA Checked
Circle one: Present | Developed | P4
Circle one: L Te | T through

subarea

SM-4860

Date 6/27/2014

Date

Sheet flow (Applicable to Tc only) SegmentiDf. AB I

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft) ft

4. Two-yr 24-hr rainfall, P2 in

5. Land Slope, s ft/ft

8. Tt = 0.007 (nL)*0.8 / (P2%0.5 s"0.4) Compute Tt hr

Shallow concentrated Fiow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L ft
9. Watercourse slope, s fi/ft
10. Average Velocity, V (figure 3-1) ft's
11. Tt =L/ 3600V Compute Tt hr
Channel flow Segment ID}.
12. Cross sectional flow area, a sf
13. Wetted perimeter, pw ft
14. Hydraulic radius, r=a/wp Computer ft
15. Channel Slope, s fuft
16. Manning's roughness coeff., n

17.V=149r°2/3sM/2/n Compute V ft/s
18. Flow length, L ft
19. Tt=L/ 3600V Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)

0.10

0.01



Hydrograph Report

Hydrafiow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 4

P4

Hydrograph type = SCS Runoff Peak discharge = 0.219cfs

Storm frequency = 2yrs Time to peak = 726 min

Time interval = 2 min Hyd. volume = 1,179 cuft
Drainage area = 0.920 ac Curve number = 60.2

Basin Slope =00% Hydrauliclength = O ft

Tc method = USER Time of conc. (Tc) = 6.40 min

Total precip. = 310in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484

P4

Q (cfs) Hyd. No. 4 — 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 - 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05

~
\\ _P_

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
== Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Friday, Jun 27, 2014

Hyd. No. 4

P4

Hydrograph type = SCS Runoff Peak discharge = 0.923 cfs

Storm frequency = 10yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 3,230 cuft

Drainage area = 0.920 ac Curve number = 60.2

Basin Slope = 00% Hydraulic length = 0O ft

Te method = USER Time of conc. (Tc) = 6.40 min

Total precip. = 450in Distribution = Type Ill

Storm duration = 24 hrs Shape factor = 484

P4

Q (cfs) Hyd. No. 4 —- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 ] . 0.10
0.00 ! 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014

Hyd. No. 4

P4

Hydrograph type = SCS Runoff : Peak discharge = 1.436 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 4,678 cuft

Drainage area = 0.920 ac Curve number = 60.2

Basin Slope = 00% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 6.40 min

Total precip. = 5.30in Distribution = Type il

Storm duration = 24 hrs Shape factor = 484

P4

Q (cfs) Hyd. No. 4 —- 25 Year Q (cfs)
2.00 2.00
1.00 , 1.00
0.00 J I 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
emem=s Hyd NO. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Friday, Jun 27, 2014

Hyd. No. 4

P4

Hydrograph type = SCS Runoff Peak discharge = 2.219cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 6,906 cuft
Drainage area = 0.920 ac Curve number = 60.2

Basin Slope = 0.0% Hydrauliclength = 0ft

Tc method = USER Time of conc. (Tc) = 6.40 min

Total precip. = 6.40in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P4

Q (cfs) Hyd. No. 4 — 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1580
Time (min)

~——— Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v9.2

Friday, Jun 27, 2014

Hyd. No. §

Infiltration Area

Hydrograph type = Reservoir Peak discharge = 0.211 cfs

Storm frequency = 2yrs Time to peak = 728 min

Time interval = 2 min Hyd. volume = 1,179 cuft

Inflow hyd. No. = 4-P4 Max. Elevation = 153.04 ft

Reservoirname = Subsurface Max. Storage = 17 cuft

Storage Indication method used. Outflow includes exfiltration.

Infiltration Area

Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05

T~
\h-.__
0.00 _F 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd NO. 5 e Hyd No. 4 (71 Total storage used = 17 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5

Infiltration Area

Friday, Jun 27, 2014

Hydrograph type = Reservoir Peak discharge = 0.305 cfs
Storm frequency = 10 yrs Time to peak = 748 min
Time interval = 2 min Hyd. volume = 3,230 cuft
Inflow hyd. No. = 4-P4 Max. Elevation = 153.75 ft
Reservoir name = Subsurface Max. Storage = 530 cuft
Storage Indication method used. Outflow includes exfiltration.
infiltration Area
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 M 0.20
0.00 ! 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 5 = Hyd NO. 4 [ Total storage used = 530 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. §
Infiltration Area
Hydrograph type = Reservoir Peak discharge = 0.349 cfs
Storm frequency = 25yrs Time to peak = 750 min
Time interval = 2 min Hyd. volume = 4,678 cuft
Inflow hyd. No. = 4-P4 Max. Elevation = 154.24 ft
Reservoir name = Subsurface Max. Storage = 1,053 cuft
Storage Indication method used. Outflow includes exfiltration.
Infiltration Area

Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)

2.00 2.00

1.00 1.00

N
3
0.00 = — 0.00

o 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min
= Hyd No. 5 e Hyd No. 4 [T 1 Total storage used = 1,053 cuft (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014
Hyd. No. 5
Infiltration Area
Hydrograph type = Reservoir Peak discharge = 0.427 cfs
Storm frequency = 100 yrs Time to peak = 752 min
Time interval = 2 min Hyd. volume = 6,906 cuft
Inflow hyd. No. = 4-P4 Max. Elevation = 155.10 ft
Reservoir name = Subsurface Max. Storage = 1,933 cuft
Storage Indication method used. Outflow includes exfiltration.
Infiltration Area
Q (cfs) Hyd. No. 5 — 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
” O LA SN N ~ "
0.00 L 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min
e Hyd No. 5 == Hyd NO. 4 (1 Total storage used = 1,933 cuft (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Friday, Jun 27, 2014

Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 Peak discharge = 0.211 cfs

Storm frequency = 2yrs Time to peak = 728 min

Time interval = 2 min Hyd. volume = 1,179 cuft

Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 7

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 6 -2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 & 0.05

I\

0.00 B 0.00

0 120 240 360 480 600 720 840 960

==wme Hyd No. 6 -- Pond outlet

s=mmee Hyd No. 5 - Inflow

1080 1200 1320 1440 1560

ememe Hyd NO. 7 — 5 minus 6

Time (min)



Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 Peak discharge = 0.305 cfs

Storm frequency = 10yrs Time to peak = 748 min

Time interval = 2 min Hyd. volume = 3,230 cuft

Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 7

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 6 - 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 : 0.40
0.35 0.35
0.30 \(L 0.30
0.25 0.25
0.20 0.20
0.15 ﬂ 0.15
0.10 0.10
0.05 0.05
0.00 JL 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 6 -- Pond outlet == Hyd NoO. 5 — Inflow e Hyd NO. 7 -- 5 minus 6



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v9.2

Friday, Jun 27, 2014

Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 Peak discharge = 0.349 cfs

Storm frequency = 25yrs Time to peak = 750 min

Time interval = 2 min Hyd. volume = 4,678 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 7

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35

l
0.30 \ 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 / \‘T\\F 0.05
0.00 j 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

=== Hyd No. 6 -- Pond outlet

=== Hyd No. 5 -- Inflow

e Hyd No. 7 -- 5 minus 6

Time (min)



Hydrograph Report

Hydraflow Hydrographs by intelisoive v8.2 Friday, Jun 27, 2014
Hyd. No. 6

Exfiltration

Hydrograph type = Diversion1 Peak discharge = 0.427 cfs

Storm frequency = 100 yrs Time to peak = 752 min

Time interval = 2 min Hyd. volume = 6,906 cuft

Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 7

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Exfiltration

Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)
0.50 0.50
0.45 0.45

0.40 1\\ 0.40
0.35 \ 0.35
0.30

0.30

0.25 0.25

0.20 0.20
Bl

022 0.15

0.10 | 0.10

I IN

/ I s W

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 6 -- Pond outlet === Hyd No. 5 -- Inflow e Hyd NoO. 7 -- 5 minus 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 730 min

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Overflow

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
0.50 0.50
0.45 : 0.45
0.40 : : 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \\ 0.05

\‘
0.00 i 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 7 -- Qin - Pond outlet = e===== Hyd No. 5 — Inflow eme= Hyd NoO. 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 _ Peak discharge = 0.000 cfs

Storm frequency = 10 yrs Time to peak = 824 min

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Overflow

Q (cfs) Hyd. No. 7 — 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 f‘ 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 ' N 0.10
0.05 0.05
0.00 ' L 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

. Time (min)
w=mee Hyd NO. 7 -- Qin - Pond outlet === Hyd No. 5 — Inflow w=mee Hyd NoO. 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v38.2 Friday, Jun 27, 2014
Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs

Storm frequency = 25yrs Time to peak = 708 min

Time interval = 2 min Hyd. volume = 0 cuit

Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Overflow

Q (cfs) Hyd. No. 7 - 25 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 \ 0.30
0.25 0.25
0.20 0.20
0.15 - 0.15
0.10 L\ 0.10
0.05 \-.. 0.05

--..._‘_‘

0.00 L 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

. Time (min)
== Hyd NoO. 7 -- Qin - Pond outlet =~ e=== Hyd No. 5 -- Inflow e Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs

Storm frequency = 100 yrs Time to peak = 1080 min

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6

Diversion method = Pond - Subsurface Pond structure = Exfiltration

Overflow

Q (cfs) Hyd. No. 7 — 100 Year Q (cfs)
0.50 : 0.50
0.45 0.45

0.40 - I\\ 0.40
0.35 \ 0.35
0.30

0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 “ - 0.10

[ IS

/ ERsEi

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 7 -- Qin - Pond outlet = === Hyd No. 5 -- Inflow === Hyd No. 6



Pond Report

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014
Pond No. 1 - Subsurface
Pond Data

UG Chambers - Invert elev. = 153.50 ft, Rise x Span =2.50 x 4.25 ft, Barrel Len = 59.00 ft, No. Barrels = 4, Slope = 0.00%, Headers = No
Encasement - Invert elev. = 153.00 ft, Width = 5.25 ft, Height = 4.00 ft, Voids = 40.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage {cuft)
0.00 153.00 nfa 0 0
0.40 153.40 n/a 198 198
0.80 163.80 n/a 378 577
1.20 154.20 n/a 434 1,011
1.60 154.60 n/a 423 1,433
2.00 155.00 nla 404 1,837
2.40 155.40 n/a 374 2,211
2.80 155.80 n/a 327 2,538
3.20 156.20 n/a 230 2,768
3.60 156.60 n/a 198 2,966
4.00 157.00 n/a 198 3,165
Culvert / Orifice Structures Weir Structures
[A] [Bl [C] [PrfRsr] [A] [B] [C] (D}
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = — — — —_
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 8.270 (by Wet area)
Multi-Stage = nla No No No TW Elev. {ft) = 0.00
Note: Culvert/Orifice outfiows are analyzed under iniet (ic) and outlet (oc) control. Wieir risers checked for orifice conditions (ic) and submergence {s).
Stage (ft) Stage / Discharge Elev (R)
4.00 157.00
yd
/
pd /A
3.00 156.00
/
= //
yd A
2.00 155.00
o pd
pd 4
1.00 154.00
/
P4
//
0.00 / 153.00
0.00 0.06 0.12 0.18 0.24 0.30 0.36 0.42 0.48 0.54 0.60
Discharge (cfs)

=== Total Q



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 8

Roof Runoff

Hydrograph type @ = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.080 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, Jun 27, 2014

0.232 cfs
724 min
1,677 cuft
98

0 ft

6.0 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(min cfs)

724 0.232 <<

...End

( Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 8

Roof Runoff

Hydrograph type = SCS Runoff
Storm frequency = 10yrs

Time interval = 2 min
Drainage area = 0.080 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 450in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, Jun 27, 2014

0.339 cfs
724 min
1,677 cuft
98

0ft

6.0 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(min cfs)

724 0.339 <<
...End

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 8
Roof Runoff

Hydrograph type = SCS Runoff
Storm frequency = 25yrs

Time interval = 2 min
Drainage area = 0.080 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 5.30in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, Jun 27, 2014

0.400 cfs
724 min
1,677 cuft
98

0ft

6.0 min
Type i
484

Hydrograph Discharge Table

Time -- Outflow
(min cfs)

724 0.400 <<

...End

( Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Friday, Jun 27, 2014

Hyd. No. 8
Roof Runoff
Hydrograph type = SCS Runoff Peak discharge = 0.484 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 1,877 cuft
Drainage area = 0.080 ac Curve number = 08
Basin Slope = 00% Hydrauliclength = 0ft
Te method = USER Time of conc. (Tc) = 6.0 min
Total precip. = 6.40in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

{ Printed values >= 99.00% of Qp.)

Hydrograph Discharge Table

Time -- Qutflow
(min cfs)

724 0.484 <<

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2
Hyd. No. 9
Roof Infiltration

Hydrograph type
Storm frequency

Time interval

Inflow hyd. No.
Max. Elevation

Reservoir
2yrs

2 min

8 - Roof Runoff
154.27 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Friday, Jun 27, 2014

0.056 cfs

746 min

1,677 cuft
Roof Infiltration
172 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table

Time
(min)

738
740
742
744
746
748
750
752

...End

inflow Elevation

cfs

0.081
0.074
0.067
0.061
0.054
0.047
0.040
0.034

ft

164.24
164.25
1564.26
154.27
154.27 <<
154.27
154.26
154.24

CivA
cfs

CivB
cfs

PfRsr
cfs

WrA WrB WrC
cfs cfs cfs

( Printed values >= 99.00% of Qp.)

WrD Exfil Outflow

cfs cfs cfs

— 0.055 0.055
— 0.056 0.056
— 0.056 0.056
— 0.056 0.056
e 0.056 0.056 <<
— 0.056 0.056

e 0.056 0.056
e 0.056 0.056



Hydrograph Report

Hydraflow Hydrographs by Inteliscive v9.2

Hyd. No. 9
Roof Infiltration

Hydrograph type =~ = Reservoir
Storm frequency = 10yrs

Time interval = 2 min

inflow hyd. No. = 8 - Roof Runoff
Max. Elevation = 155.06 ft

Peak discharge
Time to peak

Hyd. volume

Reservoir name
Max. Storage

Friday, Jun 27, 2014

0.067 cfs
748 min
1,677 cuft
Roof Infiltration
301 cuft

Storage Indication method used. Outflow includes exfiltration.
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC
(min) cfs fit cfs cfs cfs

742 0.0¢8 165.02 e _— —
744 0.088 155.056 — —_— e
746 0.078 155.06 — —_— e
748 0.069 155.06 << —— -— e
750 0.059 155.06 — — —
752 0.050 155.05 —— —_— -
754 0.043 155.03 — —— e

...End

WrA
cfs

WrC
cfs

( Printed values >= 98.00% of Qp.)

WrD
cfs

Exfil
cfs

0.067
0.067
0.067
0.067
0.067
0.067
0.067

Outflow
cfs

0.067
0.067
0.067
0.067 <<
0.067
0.067
0.067



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 9

Roof Infiltration

Hydrograph type = Reservoir
Storm frequency = 25yrs

Time interval = 2 min

Inflow hyd. No. = 8 - Roof Runoff
Max. Elevation = 156560 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Friday, Jun 27, 2014

0.075 cfs
748 min
1,677 cuft
Roof Infiltration
377 cuft

Storage Indication method used. Outflow includes exfiltration.
Hydrograph Discharge Table

Time inflow Elevation CivA CivB CivC
{min) cfs ft cfs cfs cfs

744 0.104 156.57 e —— ————
746 0.092 155.69 - c— e
748 0.081 15660 << e ——— -
750 0.069 155.60 - e —
752 0.058 155.59 — — ——
754 0.051 1565.57 — —— -

...End

( Printed values >= 99.00% of Qp.)

WrD
cfs

Exfit
cfs

0.075
0.075
0.075
0.075
0.075
0.075

Outflow
cfs

0.075
0.075
0.075 <<
0.075
0.075
0.075



Hydrograph Report

Hydraflow Hydrographs by Inteliscive v9.2

Hyd. No. 9

Roof Infiltration

Hydrograph type = = Reservoir
Storm frequency = 100 yrs

Time interval = 2 min

Inflow hyd. No. = 8 - Roof Runoff
Max. Elevation = 1566.73 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Friday, Jun 27, 2014

0.091 cfs
748 min
1,677 cuft
Roof Infiltration
481 cuft

Storage Indication method used. Outflow includes exfiltration.
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC
(min) cfs ft cfs cfs cfs

746 0.112 1566.70 — ——— —
748 0.098 166.72 << - e ——
750 0.083 156.72 —— e —-
752 0.071 156.70 ————— e ——
754 0.061 156.66 —— e ——

...End

PifRsr

WrA WrB WrC

( Printed values >= 99.00% of Qp.)

WrD
cfs

Exfil
cfs

0.091
0.091
0.091
0.091
0.090

Outflow
cfs

0.091
0.091 <<
0.091
0.091
0.090



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 10

Exfiltration

Hydrograph type = Diversion1

Storm frequency = 2vyrs

Time interval = 2 min

Inflow hydrograph = 9 - Roof Infiltration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Friday, Jun 27, 2014

0.056 cfs
746 min
1,677 cuft
11
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(min) cfs cfs

738 0.055 0.000

740 0.056 0.000

742 0.056 0.000

744 0.056 0.000

746 0.056 << 0.000

748 0.056 0.000

750 0.056 0.000

752 0.056 0.000

...End

Outflow
cfs

0.055
0.056
0.056
0.056
0.056 <<
0.056
0.056
0.056

( Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 10

Exfiltration

Hydrograph type = Diversion1

Storm frequency = 10yrs

Time interval = 2 min

Inflow hydrograph = 9 - Roof Infiltration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

W aniun

Friday, Jun 27, 2014

0.067 cfs
748 min
1,677 cuft
11
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(min) cfs cfs

742 0.067 0.000

744 0.067 0.000

746 0.067 0.000

748 0.067 << 0.000

750 0.067 0.000

752 0.067 0.000

754 0.067 0.000

...End

Outflow
cfs

0.067
0.067
0.067
0.087 <<
0.067
0.067
0.067

( Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 10

Exfiltration

Hydrograph type = Diversion1

Storm frequency = 25yrs

Time interval = 2 min

Inflow hydrograph = 9 - Roof Infiltration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Friday, Jun 27, 2014

0.075 cfs
748 min
1,677 cuft
1
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(min) cfs cfs

744 0.075 0.000

746 0.075 0.000

748 0.075 << 0.000

750 0.075 0.000

752 0.075 0.000

754 0.075 0.000

...End

Outflow
cfs

0.075
0.075
0.075 <<
0.075
0.075
0.075

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 10

Exfiltration

Hydrograph type = Diversion1

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 9 - Roof Infiltration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Friday, Jun 27, 2014

0.091 cfs
748 min
1,677 cuft

11

Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(min) cfs cfs

748 0.091 0.000

748 0.091 << 0.000

750 0.091 0.000

752 0.091 0.000

754 0.090 0.000

...End

Outflow
cfs

0.091
0.091 <<
0.091
0.091
0.090

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 11

Overflow

Hydrograph type = Diversion2

Storm frequency = 2yrs

Time interval = 2 min

inflow hydrograph = 9 - Roof Infiltration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Friday, Jun 27, 2014

0.000 cfs
926 min

0 cuft

10
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(min) cfs cfs

926 0.008 0.008

928 0.008 0.008

...End

Outflow
cfs

0.000 <<
0.000 <<

( Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 11

Overflow

Hydrograph type = Diversion2

Storm frequency = 10yrs

Time interval = 2 min

Inflow hydrograph = 9 - Roof Infiltration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Friday, Jun 27, 2014

0.000 cfs
598 min

0 cuft

10
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(min) cfs cfs
598 0.016 0.016

...End

Outflow
cfs

0.000 <<

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Inteliscive v9.2

Hyd. No. 11

Overflow

Hydrograph type = Diversion2

Storm frequency = 25yrs

Time interval = 2 min

Inflow hydrograph = 9 - Roof Infiitration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Friday, Jun 27, 2014

0.000 cfs
556 min

0 cuft

10
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(min) cfs cfs

556 0.015 0.015

560 0.015 0.015

...End

Outflow
cfs

0.000 <<
0.000 <<

( Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 11

Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 9 - Roof Infiltration
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.
Pond structure

Friday, Jun 27, 2014

0.000 cfs
640 min

0 cuft

10
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(min) cfs cfs

640 0.030 0.030

644 0.031 0.031

...End

Outflow
cfs

0.000 <<
0.000 <<

{ Printed values >= 99.00% of Qp.)



Pond Report

Hydraflow Hydrographs by Intelisolve v8.2
Pond No. 2 - Roof Infiltration

Pond Data

Friday, Jun 27, 2014

UG Chambers - Invert elev. = 153.50 f, Rise x Span = 2.50 x 4.25 ft, Barrel Len = 37.50 ft, No. Barrels = 1, Slope = 0.00%, Headers = No
Encasement - Invert elev. = 153.00 ft, Width = 5.25ft, Height = 4.00 ft, Voids = 40.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage {cuft) Total storage (cuft)
0.00 153.00 n/a 0 0
0.40 153.40 nfa 32 32
0.80 1563.80 n/a 60 92
1.20 154.20 n/a 69 161
1.60 154.60 n/a 67 228
2.00 155.00 nf/a 64 292
2.40 155.40 n/a 59 351
2.80 155.80 n/a 52 403
3.20 156.20 nla 37 440
3.60 156.60 n/a 32 471
4.00 157.00 nia 32 503
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A]l [B] [C] D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. {ft) = 0.00 0.00 0.00 0.00 Weir Type = — - — —
Length {ft) = 0.00 0.00 0.00 0.00 Muiti-Stage = No No No No
Slope {%) = 0.00 0.00 0.00 n/a
N-Vaiue = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in/hr) = 8.270 (by Wet area)
Multi-Stage = nl/a No No No TW Elev. (ft) = 0.00
Note: Cuivert/Qrifice outflows are analyzed under inlet (ic) and outlet (oc) control. Wair risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft
5.00 158.00
4.00 7 157.00
vd
g
//
3.00 - 7 156.00
prd
7. 5
—— vd
.
2.00 7 155.00
'
P
//
1.00 7 154.00
prd
prd
7
0.00 153.00
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
Discharge (cfs)

smemm Total Q



Water Quality Volume Calculations
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Project: 267 Great Road

Location: Acton, MA

Prepared For: Benjamin Ewing (swmski & M;;Nary Jne. )

Purpose:

Reference:

Given:

Procedure:

Page 1 of 1

,rﬂ

Eb‘GI“'EL“ZD SOLLITIC’\ &

To calculate the water quality flow rate (WQF) over a given site area. In this situation the
WQF is derived fram the first 1.0" of runoff.

Massachusetts Dept. of Environmental Protection Wetlands Program / United States
Department of Agriculture Natural Resources Conservation Service TR-55 Manual

Structure | Impv. A t t wQv
Name (acres) (milesz) {min) (hr) {in)
DMH-2 0.09 {0.0001406 5.0 0.083 1.00
DMH-3 0.24 |0.0003750 5.0 0.083 1.00

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred.
Using the fc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is

expressed in the following units: cfs/mi’/watershed inches (csmin).

FStructure
Name |qu (csm/in.
DMH-2 795.00
DMH-3 795.00

1. Compute Q Rate using the following equation:

where:

= (qu) (A) (WaQv)

Q, = flow fate associated with first 1.0" of runoff

qu = the unit peak discharge, in csm/in.

A = impervious surface drainage area (in square miles)

WAQV = water quality volume in watershed inches (1.0" in this case)

-§tructure
Name |Q, {cfs)
DMH-2 | 011
DMH-3 | 0.30°




CDS ESTIMATED NET ANNUAL TSS REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD WChHS
oo " 267 GREAT ROAD
= i Yl
C: :NTECH ACTON, MA
ENGINEERED SOLUTIONS for SYSTEM: DMH-3
Area 0.24 acres CDS Model
Weighted C 0.90 20154
Tc 5 minutes CDS Treatment Capacity
. _ _ 1.4 cfs
Rainfall Percent Cumulative Total Removal In tal
Intensity’ Rainfall | Rainfall Flowrate | Treated Flowrate (cfs) | Efficiency é‘::’Tm?‘%
| (inhr) Volume' | Volume | ~(cfs) (3  |Removal(kl
0.02 10.2% 10.2% 0.00 0.00 100.0 10.2
0.04 9.6% 19.8% 0.01 0.01 100.0 9.6
0.06 9.4% 29.3% 0.01 0.01 100.0 9.4
0.08 7.7% 37.0% 0.02 0.02 100.0 7.7
0.10 8.6% 45.6% 0.02 0.02 100.0 8.6
0.12 6.3% 51.9% 0.03 0.03 100.0 6.3
0.14 4.7% 56.5% 0.03 0.03 100.0 4.7
0.16 4.6% 61.2% 0.03 0.03 100.0 4.6
0.18 3.5% 64.7% 0.04 0.04 100.0 3.5
0.20 4.3% 69.1% 0.04 0.04 99.9 4.3
0.25 8.0% 77.1% 0.05 0.05 99.5 8.0
0.30 5.6% 82.7% 0.08 0.06 99.2 5.5
0.35 4.4% 87.0% 0.08 0.08 98.8 4.3
0.40 2.5% 89.5% 0.09 0.09 98.4 2.5
0.45 2.5% 92.1% 0.10 0.10 98.1 2.5
0.50 1.4% 93.5% 0.11 0.1 97.7 1.3
0.75 5.0% 98.5% 0.16 0.16 95.9 4.8
1.00 1.0% 99.5% 0.22 0.22 94.0 1.0
1.50 0.0% 99.5% 0.32 0.32 90.4 0.0
2.00 0.0% 99.5% 0.43 0.43 86.7 0.0
3.00 0.5% 100.0% .65 0.65 79.4 0.4
99.4
Removal Efficiency Adjustment’ = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 92.9%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.




CDS ESTIMATED NET ANNUAL TSS REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD CWhs
S , u g 267 GREAT ROAD
@ \ .E @ -~ﬂ ACTON, MA
ENG!NEE D SOLUTIONS for SYSTEM: DMH-2
Area 0.09 acres CDS Model
Weighted C 0.90 20154
Tc 5 minutes CDS Treatment Capacity
| _ mo 1.4 cfs
Rainfall Percent, Cumulative Total Removal Incr tal
intensity’ Rainfall Rainfall | Flowrate | Treated Flowrate (cfs) | Efficiency 'lﬁ—::in—o/—
(in/hr) Volume' | Volume | (cfs) () | Removal (%)
0.02 10.2% 10.2% 0.00 0.00 100.0 10.2
0.04 9.6% 19.8% 0.00 0.00 100.0 9.6
0.06 9.4% 29.3% 0.00 0.00 100.0 9.4
0.08 7.7%. 37.0% 0.01 0.01 100.0 7.7
0.10 8.6% 45.6% 0.01 0.01 100.0 8.6
0.12 6.3% 51.9% 0.01 0.01 100.0 6.3
0.14 4.7% 56.5% 0.01 0.01 100.0 4.7
0.16 4.6% 61.2% 0.01 0.01 100.0 4.6
0.18 3.5% 64.7% 0.01 0.01 100.0 3.5
0.20 4.3% 69.1% 0.02 0.02 100.0 4.3
0.25 8.0% 77.1% 0.02 0.02 100.0 8.0
0.30 5.6% 82.7% 0.02 0.02 100.0 56
0.35 4.4% 87.0% 0.03 0.03 100.0 4.4
0.40 2.5% 89.5% 0.03 0.03 100.0 2.5
0.45 2.5% 92.1% 0.04 0.04 100.0 2.5
0.50 1.4% 93.5% 0.04 0.04 100.0 14
0.75 5.0% 98.5% 0.06 0.06 99.3 5.0
1.00 1.0% 99.5% 0.08 0.08 98.6 1.0
1.50 0.0% 99.5% 0.12 0.12 97.3 0.0
2.00 0.0% 99.5% 0.16 0.16 95.9 0.0
3.00 0.5% 100.0% 0.24 0.24 93.1 0.5
99.9
Removal Efficiency Adjustment? = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 93.5%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.




Groundwater Recharge Calculations
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TSS Removal Calculations
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Page 1 of 1

P”:i‘ijocwzazfa'ﬁ?’"‘“atﬂm _ _ S ot
ngare% For: ijam : ﬁwing{ﬁtqlm_ i 8- nIcNaly, lpc } |ENGINEERED SOL! ‘T'ON‘ )
Purpose:  To caiculate the water quality flow rate (WQF) over a given site area. In this situation the
WQF is derived from the first 1.0" of runoff.
eference: Massachusetts Dept. of Environmental Protection Wetlands Program / United States
Department of Agriculture Natural Resources Conservation Service TR-55 Manual
Structure | Impv. A t t wav
Given; Name |(acres)| (miles?) | (min) (hr) (in)
DMH-2 0.09 |0.0001406 5.0 0.083 1.00
DMH-3 0.24 10.0003750 5.0 0.083 1.00
ocedur

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred.
Using the tc, read the unit peak discharge {qu) from Figure 1 or Table in Figure 2. qu is

expressed in the following units: cfs/mi’/watershed inches (csmifin).

Structure
Name |qu {csm/in.)
DMH-2 795.00
DMH-3 795.00

1. Compute Q Rate using the following equation:
Qq = (qu) (A) (WQV)

where:
Q; = flow fate associated with first 1.0" of runoff
qu = the unit peak discharge, in csm/in.
= impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1.0" in this case)

Structure
Name [Q, {cfs)
DMH-2 | 041
DMH-3 t = 030




CDS ESTIMATED NET ANNUAL TSS REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD Chs
N 267 GREAT ROAD
@ NTEC ACTON, MA
NGINEERED SO LUT'O[ fS for SYSTEM: DMH-3
Area 0.24 acres CDS Model
Woeighted C 0.90 2015-4
Tc 5 minutes COS Treatment Capacity
£ N - 14 cfs
Rainfall PBercent | Cumulative Total Removal ik :
intensity’ ainfall | Raiofall | Flowrate | Ireated Flowrate (cfs) | Efficlency |p =BV Noh
Volume' Volume fcfg) ()
0.02 10.2% 10.2% 0.00 0.00 100.0 10.2
0.04 9.6% 19.8% 0.01 0.01 100.0 9.6
0.06 9.4% 29.3% 0.01 0.01 100.0 9.4
0.08 7.7% 37.0% 0.02 0.02 100.0 7.7
0.10 8.6% 45.6% 0.02 0.02 100.0 8.6
0.12 6.3% 51.9% 0.03 0.03 100.0 6.3
0.14 8.7% 56.5% 0.03 0.03 100.0 4.7
0.16 4.6% 61.2% 0.03 0.03 100.0 4.6
0.18 3.5% 64.7% 0.04 0.04 100.0 3.5
0.20 4.3% 69.1% 0.04 0.04 99.9 4.3
0.25 8.0% 77.1% 0.05 0.05 99.5 8.0
0.30 5.6% 82.7% 0.06 0.06 99.2 5.5
0.35 4.4% 87.0% 0.08 0.08 98.8 4.3
0.40 2.5% 89.5% 0.09 0.09 98.4 2.5
0.45 2.5% 92.1% 0.10 0.10 98.1 2.5
0.50 1.4% 93.5% 0.11 0.11 97.7 1.3
0.75 5.0% 98.5% 0.16 0.16 95.9 4.8
1.00 1.0% 98.5% 0.22 0.22 94.0 1.0
1.50 0.0% 99.5% 0.32 0.32 90.4 0.0
2.00 0.0% 99.5% 0.43 0.43 86.7 0.0
3.00 0.5% 100.0% 0.65 0.65 79.4 0.4
99.4
Removal Efficiency Adjustment’=  6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficlency = 92.9%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.




CDS ESTIMATED NET ANNUAL TSS REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD ChHhe
) o W 267 GREAT ROAD
4 % [ o
C.-NTECH ACTON, MA
ENGINEERED SOLUTIONS for SYSTEM: DMH-2
Area 0.09 acres CDS Model
Weighted C 0.90 2015-4
Te 5 minutes CDS Treatment Capacity
b = 1.4 cfs
Ralnfall_ Percent Cumulative Total Removal EaT
) - oeovel
Intensity B_alngail; Rainfal} Flowrate | Treated Flowrate (cfs) | Efficiency Removal (%
{in/hr) (cfs) L) Removal (%]
0.02 10.2% 10.2% 0.00 0.00 100.0 10.2
0.04 9.6% 19.8% 0.00 0.00 100.0 9.6
0.06 9.4% 29.3% 0.00 0.00 100.0 9.4
0.08 7.7% 37.0% 0.01 0.01 100.0. 7.7
0.10 8.6% 45.6% 0.01 0.01 100.0 8.6
0.12 6.3% 51.9% 0.01 0.01 100.0 6.3
0.14 4.7% 56.5% 0.01 0.01 100.0 4.7
0.16 4.6% 61.2% 0.01 0.01 100.0 4.6
0.18 3.5% 64.7% 0.01 0.01 100.0 35
0.20 4.3% 69.1% 0.02 0.0Z2 100.0 4.3
0.25 8.0% 77.1% 0.02 0.02 100.0 8.0
0.30 5.6% 82.7% 0.02 0.02 100.0 5.6
0.386 4.4% 87.0% 0.03 0.03 100.0 4.4
0.40 2.5% 89.5% 0.03 0.03 100.0 2.5
0.45 2.5% 92.1% 0.04 0.04 100.0 2.5
0.50 1.4% 93.5% 0.04 0.04 100.0 1.4
0.75 5.0% 98.5% 0.06 0.06 99.3 5.0
1.00 1.0% 99.5% 0.08 0.08 98.6 1.0
1.50 0.0% 99.5% 0.12 0.12 97.3 0.0
2.00 0.0% 99.5% 0.16 0.16 85.9 0.0
3.00 0.5% 100.0% 0.24 0.24 93.1 0.5
99.9
Removal Efficiency Adjustment? = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 93.5%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.




Storm Sewer Design
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Inlet Grate Capacity Calculations

Job: SM-4860 Calculated by:  JTM
Project: 267 Great Road Date: 6/27/2014
LeBARON FOUNDRY, INC. LF246 inlet grate pass area A = 225 sq. in.
1.56 sq.ft
Q = (C*A* SQRT(2*g*h))*f
C = orifice coefficient
C= 0.6 square edges
A =inlet area
A= 1.56 sq. ft.
g = gravitational constant
g= 32.2 ft/secr2
h = head on inlet
h= 0.33 ft. (low points)
0.17 ft. (on slope)
f = clogging factor
f= 0.66
Single Grate
Q(MAX)=  2.85 cfs(LP) lowpoints LF246
Q(MAX)=  2.04 cfs(0OS) onslope LF246
Doubie Grate
Q(MAX)= 570 cfs(LP) lowpoints LF246
Q(MAX)= 409 cfs(0S) onslope LF246
TRIBUTARY | TIMEOF | 100YR Q=CiA single | double
AREA (AC) | CONC. |INTENSITY C Q100 | POSITION| Q(MAX) | grate grate
CB1 0.10 10 7.6 0.75 0.59 LP 2.85 yes
CB2 0.40 10 7.6 0.64 1.81 LP 2.85 yes




Soil Evaluation



Bureau of Resource Protection — Wastewater Permitting Program Sile Address or MipiLol Number

ﬁ% Massachusetts Department of Envnronmental Protection
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

e

C. On-Site Review {minimum of twa holes required at every proposed dispose! ares)
| 1342 3. £ Lé
Deep Observation Hole A: ] 7 11 S Fe . L EAL
. patd _Tlma Waather

1. Deep Observation Hole Logs
Deep Hole Number . Grouna Elevation at Surface of Hola

Locstion ,(Identi!'y onPlan)

2. land Use:_ - yff”d‘ : - ) —F 0 o j"%

(e.9. woodland, agricultural flsld, vecant lol, etc.) Surface Siones Slope (%)
ot ags i .

Vegetstion = k Labdiorm Poslijon on landscape (attach shest)

3. Distances from: Open Water Body Dralnage W'ay Possible Wet Area? é
h Teel feel fesl
Propesty Line ? L3 Dnnklng WaterWelI = Other
1det feet

4. Parent Materal; 0”7"’7]}!‘ Unsuitable Matedials Present: Yes ] No &

i Yes: Disturbed Solil]  Fill Mateﬁall:l Impervious Layer(s) (] Wealhered/Fractured RrRock{]  Bedrock(J

5. Groundwaler Observed: Yes NO'D
. #”
IfYes:  Depth Weeping fram Pit ( 03 Depth SlandlngWaterIn Hole / 03

i g%,
Estimated Depth to High Groundwater; | .'7
. inches elavatlon
Massachusetts Department of Environmental Protection i . 26 ? 0:‘&;4 7 4%
\,’% Bureau of Resource Protection’— Wastewater Permitting Program ~ .- Sile Address or Map/Lot Humber
Form 11 - Soil Suxtablhty Assessment for On-Slte Sewa}ge Disposal
Deep Observation Hole A: Deep Hole Number:_- / #- ﬂ’
Solt Soll Matrix: Redoxlimorphic Features : Soll Coarse Fragments Soii Structure Sofl
Horizon! | Color-Molst . {mottles) Texture % by Volume Consistence Other
Depth | ) over (Munsell) (UsSDA) - : {Molst) . 15
{in-} i Depth Color Percent Gravel Cobbles
N 3 . & Sténes
; 'z/ - Logay |- S
0"}6 /7‘ /D Yt 7 . T N Shyg = ST mASHVE ./fflm;uz
p - = [ [ =T |
ﬁ'?oq v [ovn " le B Shrn T | MASE | L

?ﬂr La‘é ﬂ . B ’-—’
Lyl & 1) sy ‘/q 7'31 7 7" JA Ny 5S¢ Loost

Additlonal Notas.




e

Massachusetts Department of Environmental Protection
/ Bureau of Resource Protection -~ Wastewater Permitting Program

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review

Slte Address or Mbpitol Number

(minimum of two holes required at every proposed dis};osa}_ area)

. 1 . i
Deep Observation Hole A; }5// 7//"L Ll Jg~Mry
Dals _T!mi Weathar
1. Deep Observslion Hole Logs
Deep Hole Number 7/’ ) . Ground Elevation at Surface of Hole
Location (Identity on Plan )
2. Land Use:_ - 26/"""” 8 o d 0“ f%
{e.0. woodland, agriculiural fisid, vacent lo}, elc.) Surface Slones Slope {%)
GAua.” -
Vegelalion i N Landiorm j Positlon on langscape (atach sheal})
3. Distances from: Open Water Body " Drainage Way Possible Wet Area 7/"9 ol
s Igel foel leet
Propenty Line 2f & . Drinking Water Wel ~ Other .
feet : . feel
4. Perent Material: Oa Z brvte JF Unsultable Materisls Presenl: Yes [ NoW]

ifYes: Disturbed SoliT]  Fill Materfail )  Impervious Layer(s) [J Westhered/Fractured Rock[] Bedrock(}

5. Groundwater Observed: Yes @ No (3 a

. ( .
If'Yes:  Depth Weeping from Pit 2 7 Depth Standing Water in Hole g L/ L
D ¥ . TS
Estimated Depth to High Groundwater: | j? b .

Inches

slevation

Massachusetts Department of Environmental Protection ;= » ¢ P ChEAT Kogg
)}: Bureau of Resource Protectioiv— Wastewaier Permiiting Program * - - 3 She Address of MapiLol Number
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal
Deep Observation Hole A: Deep Hols Number;_- /ﬂ‘- 7
Soll Soll Matrix: Redo;dmorphlc Features R Soll Com"se Fragments Soll Structure Soil 2
Horizon/ | Color-Molst . imottles) Texture % by Volume Conslsience Other
Depth {7 over {Munsell) {usbay ’ {Molst) w0l
{In) ’ Depth Color Percent Gravel Copbies
¥ ¥ . & Sténes
b LoAng |- C 7
l'l?‘v /4 [ 0Y¢V4’ - i T | Sawg o Aas it | FRigup
: : | Lvsy S .
140 Y gt e s - . .
-8 | B |10 Y&’{‘ Sapug - o Ao | ICR 2K

ag‘:‘__o, ¢ a‘r~(6/¥ 7?“ ?/”’ldﬁ 5%

ThAng S’f‘ - 5:& c N Loosk

X

. Additions] Notes.. -; 5“’4_'/]:(;. ffl?/l"f} p ?I

A —




Bureau of Resource Protection ~ Wastewater Permitling Program Sile Address or Mdp/LOL Number

\X\ Massachusetts Department of En\-liro.nmental Protection
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

e

C. On-Site Review {minimum of tyo holes required at svery propesed disbosa_{ area)
: . IVl
Deep Observation Hole A: 7/; ; 2 2447 CLEA
Date _Tlmc Weather

1. Deep Observaiion Hoia Logs
Deep Hote Number . Ground Elevation at Surface of Hole

Location .(ldentil'y on Plan )

. - . _ ‘
2. Lend Use. __- Yﬂ"“ﬂ . . . \; /o e
(e.0. woadland, agricullural fisid, vacant lof, elc.) Svurface Slones Slope {%)
R [fraert ) or - SLIPE
Vegetsillon N 4 C Landiorm . Posklon on Iandscape {atiach shest)
3. Distances from: Open Water Body " Drainage Way Possible Wel Area 2/ 22
) feet foat feel
Properiy Line D¢w <. Diinking Water Well =~ Other
faet : B feet .
4. Parent Malerial: Qo7 <nriy . Unsuitable Meterials Present: Yes ] No 9

IfYes: Disturbed Soil ] Filf Matedsi]  Impervious Layer(s) (] Westhered/Fractured Rock[] Bedrock(]

5. Groundwater Observed: Yes [ No [x

iiYes:  Depth Weeping from Pit

Depith Standing Water In Hole

Estimated Depth to High Groundwater: ‘. / 2 f 4 .
. tnches elevatlon
Massachusetts Department of Environmental Protection co . 7¢7 é/(,[,y 7 Aoss
7% Bureau of Resource Protection — Wastewater Permitting Program -~ .- . Siie Address of Mop/Lot Number
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal
Deep Observation Hole A: Deep Hole Number:_- (/- r
Soll Solt Matrix: Redo'xlmorphlc Features . Soli Coarse Fr.agms_nts Soit Structure Soit -
Horizen!/ | Color-Motst . (motties) Texture % by Volume Conslstance Other
Depth | ovar {Munsel]) (USDA) - {Molst) .
(in} . Depth Color Percent Gravel Cobbies
. . . & Stones
_ : — Logmg | - i
0‘/}' /4 /ey 2l T lea T mefses | Reltan
:’ . . t-.:. - : Lw&?" "
12t T | oy Lo SAny — | mapge | Frtespg
' 7smed| o | Comse v -
5 ’ A i & 5/
tw] & ey Yy lpog Al |9 L on oy | qr | Leese

’ % . . -. .. . , --
Additionai Notas . c"‘t VIHe [ C‘) F4




Commonwealth of Massachusetts
City/Town of

Percolation Test
Form 12

Percolation test results must be submitted with the Soil Suitability Assessment for On-site Sewage
Disposal. DEP has provided this form for use by Jocal Boards of Health. Other forms may be used, but
the information must be substantially the same as that provided here. Before using this form, check with
the local Board of Health to determine the form they use.

Important: H 3
whenmimout A~ Site Information
forms on the
computer, use _
only the tab key Owner Name
1o move your ,9( 7 CAFS T Aoy o
cursor - do not Street Address or Lot #
use the retum .
key. ] A, ToN P iP20
o, City/Town State Zip Code
- i Contact Person (if different from Owner) Telephone Number
B. Test Results
3lazfr2 2/ /2
Date Time Date Time
7 -
Observation Hole # P al ff A
&2 “
Depth of Perc J 7
Start Pre-Soak
End Pre-Soak U7s v7s
. Time at 127
Time at 9”
Time at 6”
Time (9°-6%)
' & mMez Z e
Rate (Min./inch) L2 mez
Test Passed: X Test Passed:
Test Failed: il Test Failed: 0

STamsk! AND LN GEY Jokd  C)BENT A3 Fopras)
Test Performed By: ’ B

" Me7on  Soses oF B Egrs f3u57/# SAa 40 )
Witnessed By: ~ 1

Comments:

t5form12.docs 06/03 - ' Perc Test » Page 1 of 1



Commonwealth of Massachusetts
City/Town of

Percolation Test
Form 12

Percolation test results must be submitted with the Soil §

Disposal. DEP has provided this form for use by local Bo
the information must be substantially the same as that pr
the local Board of Health to determine the form they use.

uitability Assessment for On-site Sewage
ards of Health. Other forms may be used, but
ovided here. Before using this form, check with

Important:
When filling out
forms on the
computer, use

A. Site Information

only the tab key Owner Name

to move your

2EF [FAEAT nosg

cursor - do not

use the relurn Street Address or Lot #

HAeror ~ 4 6r720
City/Town State 2ip Code
Contact Person (if different from Owner) Telephone Number
B. Test Resuits _
2302 903. 2/23/ya
Date )9 Time Date Time
7= L2 7=
Observation Hole # < L7722
& c o
Depth of Perc 7 2 2
Start Pre-Soak 730 a2
End Pre-Soak Yz v7s_
Time at 12°
Time at 8"
Time at 6°
Time (9™-6")
' £ 2 7 L2 Apr
Rate (Min./inch) = .
Test Passed: 2 Test Passed:
Test Failed: {1 Test Failed: |
S0 g PN B sre [ J3EN TS 1o airte )
Test Performed By: - hat L

A 7ors ./70449 o F [MEsc7w

(f Justiy Spemn

Witnessed By:

Comments:

t5form12.doc- 06/03

=

Perc Test » Page 1 of 1



Important:
When filling out
forms on the
compuler, use
only the tab key
10 move your
cursor - do not
use the returp
key. )

Commonwealth of Massachusetts

City/Town of

Percolation Test
Form 12

Percolation test results must be submitted with the Soil Suitability Assessment for On-site Sewage

Disposal. DEP has provided this form for us

the information must be substantially the same as that provided here. Before using t

e by local Boards of Health. Other forms

the Jocal Board of Health to determine the form they use.

may be used, byt

his form, check with

A. Site Information

Owner Name
26F CAE47 pogo
Street Address or Lot #
'ﬂc'?'aﬂ/ M A 0/71"&
CityTown State Zip Code

Telephone Number

Contact Person (if different from Owner)

B. Test Results ,
) 3/1‘?//2 /0:e0 7/)7-//2 Joir
Date Time Date ,7 Time
27—t 7=~
Observation Hole # 4!‘ [ fe
- ” T~ L 4
S o
Depth of Perc $ 2
o/ i
Start Pre-Soak (90w 194"
: 7
End Pre-Soak 7S v ‘(
Time at 12"
Time at 9°
Time at 8~
Time (8"-6")
' 2 < 2 ”
Rate (Min./inch) < Mo 7o
Test Passed: sl Test Passed: i
Test Failed: M Test Failed: 0
S 79 mSht SN0 A Ns8Y, jutt (et Tt msprn
Test Performed By: i
: Al ron  Sotee of Hepery € JUsTims O, &/g/)

Witnessed By:

Comments:

t5form12.docs 06/03

a

Perc Test » Page 1 of 4



Drainage Maps



3.7 WATER BALANCE CALCULATIONS
for
267 Great Road
Acton, MA

PREPARED FOR:
Acton Management, Inc.
69 Great Road
Acton, MA 01720
PREPARED BY:
Stamski and McNary, Inc.

1000 Main Street
Acton, MA 01720

Engineering-Planning-Surveying



Water Balance Calculations

Project: 267 Great Road

Location: Acton MA

Pre-Development Recharge

CN= 36.4
From Figure 1, infiltration= 20
Drainage Area= 97,574
Recharge= 97,574

Pre-Development Sewage Flow

Leaching Area= 330
Total Design Flow= 330
330 gpd x
Post-Development Recharge
CN= 46.6
From Figure 1, infiltration= 19.7
Drainage area= 97,574
Recharge= 97,574

Post-Development Sewage Flow

Leaching Area= 270
Total Design Flow= 270
270 gpd x

Post-Development Subsurface Infiltration

CN= 98
From Figure 1, runoff= 30.6
Impervious Area 17,424
Recharge= 17,424

Post-Development Vs.

211,203
c.f./year

SM-4860
By: JTM Date: 6/27/2014
Checked: Date:
infyear
s.f.
X 20 /12 in/ft 162,624 c.f./year
gpd
gpd
365 daysfyearx 0.134 sf/gal= 16,101 cf./year
Average(50%)= 8,050 c.f./year
in/year
s.f.
X 19.7 /12in/ft 160,185 c.f.fyear
gpd
gpd
365 days/yearx 0.134 sf/gal= 13,173 cf./year
Average(50%)= 6,587 c.f./year
in/year {directed to drywells)
s.f.
X 30.6 /12infft 44,431 c.f./year

Pre-Development
> 170,674
c.f./year



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd By JIM Date  6/2/14
R L
Location: Acton, MA Checked Date
Circle one: Developed PRE
1. Runoff curve number (CN)
Sail name Cover description Area Eroduct 0_15
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4

l{appendix A) area ratio)

A Woods 30 w80 47.97

A Open Griges 045t ] 1747

impervious 6.37

A Gravel 9.65

1/ Use only one CN source per line. Totals = 2.24 81.46
CN (weighted) = :o::: product = 821 ;46 = 3638 : UseCN=
otal area :

2. Runoff

Storm#1  Storm#2 Storm#3

Frequency..........ooueeeriesennnnns yr WW'\"W N
Rainfall, P (24-h0Ur).....ocoveneencecnannens in e N

RUnoff, Q..o in 0.01 0.05 0.41

(Use P and CN with table 2-1, fig. 2-1))
oreqs. 2-3 and 2-4.)

Runoff, Q... cf 75 442 3360

D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve number and runoff SM-4860
Project: 267 Great Rd By JTM Date  6/3/14
AT N L
Location: Acton, MA Checked Date
Circle one: Present | Developed POST
1. Runoff curve number (CN)
Soit name Cover description Area Product of|
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
{(appendix A) area ratio)
A Woods 30 108 -] 3224
A Open 39 26.83
Impervious .98 33.32
A Gravel 76" 372
Roof 98 7.84
1/ Use only one CN source per line. ‘ Totals = 224 104.06
CN (weighted) = total product = 104.06 = 4656 : UseCN=
total area 2.24

2. Runoff

Storm#1 Storm#2 Storm#3

Frequency.......coccveeeeerrersoresreesinnaes yr
Rainfall, P (24-hour).......c.cccccneeees in
RUNOFE, Q..o in 0.05 0.36 1.08

(Use P and CN with table 2-1, fig. 2-1,)
oreqs. 2-3 and 2-4.)

RUNOFT, Qv reerereeon o [z T 2881 ] s7r0_]

D-2 (210-VI-TR-55, Second Ed., June 1986)




JOB

STAMSKI AND McNARY, INC.

SESlgargs Iitna-e-t i ey SHEET NO. -

ACTON, MASSACHUSETT 0

TEL (978) 263-8585 CALCULATED BY,
FAX (978) 263-9883 —— s

DATE

SCALE —

£ob

Figure 1
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3.8 EARTH REMOVAL CALCULATIONS
for
267 Great Road
Acton, MA

PREPARED FOR:
Acton Management, Inc.
69 Great Road
Acton, MA 01720
PREPARED BY:
Stamski and McNary, Inc.

1000 Main Street
Acton, MA 01720

Engineering-Planning-Surveying



Cut/Fill Calculations

Location: 267 Great Road Calculated by: BRE
Acton Date: 6/5/2014
Job: SM-4860

Method:  Cut (Cu. Yd.) Filt (Cu. ¥d.) Net (Cu. Yd.)

Grid 838 1591 753
Composite 880 1690 810
Average End 906 1672 766

Average:] 776 Jcubic yard of Fill




3.9 PLANS

Attached plans include: Title Sheet, Existing Conditions Plan, Layout Plan,
Grading plan, Drainage & Utilities Plan, Detail Sheet
- By: Stamski & McNary, Inc.

Landscape Plan — By: Kim Ahern Landscape Architects



FLOOR PLANS
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REDUCED PLANS



3.9.10
Lighting Plan
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3.10
Traffic Study



Traffic Study
The proposed office building will produce a maximum of 6.5 trips during a
peak hour and 41.67 trips during a weekday. Since the proposed office building
will produce less than 30 trips in a peak hour and less than 400 trips on a weekday,
this project is not subject to a traffic impact study.
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